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January  3. 
The  President,  General  Isaac  J.  Wistar,  in  the  chair. 

Sixty-three  persons  present. 

A  paper  entitled  "  The  Interpretation  of  Certain  Verses  of  the 
First  Chapter  of  Genesis  in  the  Light  of  Paleontology,"  by  Heni^ 
C.  Chapman,  M.  D.,  was  presented  for  publication. 

The  Council  reported  that  the  following  Standing  Committees 
had  been  appointed  to  serve  during  the  ensuing  year: — 

Oy  Library. — W.  S.  W.  Ruschenberger,  M.  D.,  Henry  C. 
Chapman,  M.  D.,  Gavin  W.  Hart,  Charles  P.  Perot  and  J.  Bernard 
Brinton,  M.  D. 

On  Publications. — John  H.  Redfield,  Charles  E.  Smith,  Thomas 
Meehan,  Greorge  H.  Horn,  M.  D.,  and  Edward  J.  Nolan,  M.  D. 

On  Instruction  and  Lectures. — Charles  Morris,  Isaac  C. 
Martindale,  Harold  Wingate,  George  A.  Rex,  M.  D.,  and  J.  Bernard 
Brinton,  M.  D. 

Standing  Committee  of  Council  on  By-Laws. — W.  S.  W. 

Ruschenberger,  M.  D.,  Theo.  D.  Rand,  William  Sellers  and  Isaac 

J.  Wistar. 
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The  deaths  of  Win.  S.  Pine,  a  member  and  P.  R.  Hoy,  a  cor- 
respondent, were  announced. 

The  death  on  the  3rd  inst.  of  Isaac  C.  Martindale,  the  Treasurer 
of  the  Academy,  having  been  announced  the  following  minute  was 
adopted : — 

The  Academy  of  Natural  Sciences  of  Philadelphia,  in  view  of 
the  sudden  death  of  Mr.  Isaac  C.  Martindale,  its  late  Treasurer, 
expresses  its  profound  regret  thereat,  and  records  its  sense  of  the 
great  service  rendered  by  him  in  the  faithful,  laborious  and  efficient 
discharge  of  his  duties  as  custodian  of  the  Academy's  funds. 

As  a  naturalist  Mr.  Martindale  won  the  confidence  and  respect 
of  his  fellow  Academicians.  He  was  regarded  as  one  of  the  best 
analytical  botanists  in  the  United  States.  His  knowledge  of  special 
American,  European  and  Australian  floras  was  very  exact  and  wide. 
His  herbarium  was  one  of  the  standard  collections  of  the  country, 
frequently  consulted  by  students  of  plants  and  always  generously 
placed  at  the  service  of  his  fellow  botanists. 

As  an  entomologist  he  had  acquired  a  good  knowledge  and 
Ji  valuable  collection  of  Lepidoptera.  At  his  death  he  was  the  Vice- 
President  of  the  American  Entomological  Society  and  Ento- 
mological Section  of  the  Academy. 

Mr.  Martindale's  relations  to  his  associates  were  always  most 
pleasant  and  helpful.  His  invariable  courtesy,  willingness  to  aid 
his  fellow  naturalists  and  his  unselfish  interest  in  the  advancement 
of  science  and  especially  the  prosperity  of  the  Academy  are  here 
most  cordially  recognized  and  recorded. 

Metamorphiam  of  Sedimentary  Rocks, — Mr.  Jos.  Willcox  stated 
that  he  had  observed  an  example  of  the  metamorphism  of  sedi- 
mentary deposits  into  crystalline  rocks  on  an  island  in  Rideau  Lake, 
Canada,  about  40  miles  north  of  Alexandria  Bay.  At  this  locality 
the  Laurentian  grauite  is  covered  by  gneiss  rocks  which  in  some 
cases  appear  like  a  coarse  granite  containing  cieavable  feldspar  as 
large  as  an  egg.  The  sedimentary  origin  of  these  gneiss  rocks  is 
indicated  by  many  enclosed,  smooth,  round  quartz  pebbles  some  of 
which  are  more  than  two  inches  in  diameter. 


January  10. 
The  President,  General  Isaac  J.  Wistar,  in  the  chair. 
Forty  persons  present. 
Papers  under  the  following  titles  were  presented  for  publication : — 
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•'  On  a  now  extinct  species  of  Cyprinidfle,"  by  Edw.  D.  Cope. 

"On  the  Inheritance  of  Modifications  due  to  the  Disturbance  of 
the  Early  Stage  of  Development  in  the  Japanese  Domesticated 
Races  of  Gold  Carp,"  by  John  A.  Ryder. 

"  The  Vascular  ResfHratory  Mechanism  of  the  Vertical  Fins  in  the 
Viviparous  Embiotocidse/'  by  John  A.  Ryder. 


January  17. 
.     The  President,  General  Isaac  J.  Wistar,  in  the  chair. 
Fifty-three  persons  present. 

Papers  under  the  following  titles  were  presented  for  publication : — 

"  Catalogue  of  the  Crustaceans  in  the  Museum  of  the  Academy 
of  Natural  Sciences  of  Philadelphia,"  by  Benjamin  Sharp,  M.  D. 

"  Deijcription  of  a  New  Species  of  Neotoma,"  by  Witmer  Stone. 

Mr.  Chas.  p.  Perot  was  elected  Treasurer  to  fill  the  vacancy 
caused  by  the  death  of  Mr.  Isaac  C.  Martindale. 


January  24. 
The  President,  General  Isaac  J.  Wistar,  in  the  chair. 
Fifty-nine  persons  present. 

A  paper  entitled  "  New  Species  of  North  American  Fungi  from 
various  localities,"  by  J.  B.  Ellis  and  B.  M.  Everhart,  was  presented 
for  publication. 

The  deaths  of  Dr.  J.  S.  Newberry  and  Sir  Richard  Owen,  corres- 
pondents, were  announced. 

Th^  Forma  of  Edentulous  Jatvs  in  the  Human  Subject, — Dr.  Har- 
rison Allen  demonstrated  the  peculiarities  of  the  edentulous 
upper  and  lower  jaws  of  the  human  subject.  He  held  that  the 
statement  made  that  the  jaws  exhibit  the  result  of  uniform  absorp- 
tion of  the  alveolar  processes  was  not  true.  The  bone  tissue  which 
held  the  teeth  in  place  being  a  complementai  structure  is  indeed 
rapidly  absorbed  after  the  teeth  are  lost.  But  when  the  alveolar 
processes  have  disappeared,  a  secondary  process  of  adaptive  hyperos- 
tosis takes  place.  These  statements  relate  in  the  main  to  the  upper 
jaw,  but  the  conclusions  can  be  applied  also  to  the  lower  jaw. 

This  adaptive  process  occurs  in  three  regions,  namely,  that  for 
the  incisor  teeth,  that  for  the  canine  tooth  and  the  first  bicuspid  tooth, 
and  that  for  the  second  bicuspid  tooth  and  the  molar  teeth.    These 
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regions  answer  roughly  to  those  occupied  by  various  kinds  of  teeth, 
and  differ  in  much  the  same  way  as  the  incisiform,  caniniform 
and  molariform  teeth  differ  from  one  another.  The  region  of  the 
incisor  teeth  is  compressed  and  beaked,  that  of  the  canine  tooth  and 
the  first  bicuspid  tooth  is  coarsely  conical  or  tubercular,  while  that 
of  the  second  bicuspid  and  molar  teeth  is  either  broad  and  massive, 
or  compressed.  It  is  rare  to  find  an  edentulous  dental  arch  uni- 
formly hyperostosed  or  uniformly  atrophied,  but  one  or  more  of  the 
regions  above  named  assume  the  form  described,  or  at  least  exhibit 
indications  of  changes  different  in  chai*acter  from  the  mere  loss  of 
the  alveolar  processes. 

The  lower  jaw  passes  up  in  front  of  the  upper  jaw  in  aged  individ- 
uals who  have  lost  teeth.  As  a  result,  the  attrition  of  the  incisorial 
region  of  the  lower  jaw  is  secured  against  the  front  of  the  upper  jaw. 
The  result  attained  by  such  attrition  Dr.  Allen  called  "  shearing." 
Shearing  takes  place  in  proportion  as  the  upper  jaw  at  its  anterior 
arc  is  beaked.  It  is  interesting  to  find  that  when  "  shearing "  is 
present  the  articular  surface  of  the  condyloid  process  is  invariably 
at  the  anterior  part. 

The  loss  of  the  alveolar  process  in  the  incisorial  region  of  the 
upper  jaw  causes  the  incisive  foramen  to  assume  an  absolutely  new 
position  in  relation  to  the  line  of  mastication.  It  exhibits  a  dispo- 
sition to  lie  in  the  dental  arch  instead  of  back  of  it.  The  attri- 
tion by  "  shearing  "  however,  protects  the  contents  of  the  foramen 
from  pressure. 

The  region  in  the  upper  alveolar  arch  directly  back  of  the  last 
molar  is  apt  to  become  symmetrically  hyperostosed.  These  masses 
appear  to  be  dominated  by  the  pyramidal  process  of  the  palatal 
bones  and  the  pterygoid  process  of  the  sphenoid  bone.  At  least 
they  are  not  us^  for  mastication. 

The  subdivision  of  the  teeth  into  kinds,  which  answer  to  the 
incisors,  canines,  bicuspids  and  molars,  correlates  to  the  strongest 
suture  lines  in  the  face,  that  is  to  say,  the  incisors  correspond  to  the 
premaxillo-vomerine  junction,  the  canine  and  first  bicuspid  to  the 
fronto-maxillary  junction,  and  the  remaining  teeth  to  the  fronto-malar 
junction. 

The  edentulous  skulls  examined  were  14  in  number,  distributed 
as  follows;  Ancient  Egyptian,  3;  Arabian,  2;  Hindu,  2;  Peru- 
vian, 2  ;  Negro,  1 ;  N.  A.  Indian,  2 ;  Anglo-American,  2.  Of  this 
number  the  Anglo-Americans  alone  could  by  any  possibility  repre- 
sent the  teeth  of  persons  who  could  have  worn  artifical  teeth,  and  in 
this  way  modify  the  act  of  mastication  in  the  aged.  Since  one  of 
the  Anglo-American  crania  was  that  of  an  idiot,  the  probability  is 
reduced  to  a  minimum  that  an  artificial  denture  had  been  used 
during  life  in  any  of  the  specimens  examined. 
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f  Entire  arch  hyperostosed,  3. 
\  Entire  arch  absorbed,        4. 

f  Leftside  arch  hyperostosed,  ]. 
\  Right  side  arch  hyperosiosed,  0. 

f  Left  side  arch  absorbed,  2. 
i  Right  side  arch  absorbed,  4. 

Region  of  incisors  hyperostosed  ('*  beaked  "),  6. 
Region  of  incisors  **  sheared,  5. 

{Right  and  Left,  2. 
Left,  1. 

Right.  1. 

r  Right  and  Left,  2. 
I  Region  of  canine  and  Brst  bi-cuspid  absorbed        -j  Left,  0. 

I  I  Right,  0. 

Region  of  second  bicuspid  and  f  [^«^^  *"^  ^^'»  f 
molars  hyperostosed  1  Ri  ht  1 

Region  of  second  bicuspid  and  f  ^f^  ^°^  ^^^'  J' 
molars  absorbed  |  ^^^^^^  ,£ 


Region  of  second  bicuspid  and  f  ^'^^^  *"^  ^^^'  J; 


molars  **  beaked 


(Right,  0. 


Symmetrical  hyperostoses  in  alveolar  arch  in  front  of  pterygoid  process  8. 
Incisive  foramen  in  Ime  of  dental  arch  8. 

It  is  noteworthy  that  from  the  entire  series  only  four  showed  com- 
plete absence  of  any  secondary  bone  adaptation  consequent  upon 
the  loss  of  alveolar  processes,  and  that  all  of  these  were  from  civil- 
ized races,  two  ancient  Egyptian  and  two  Anglo-American.  The 
want  of  harmony  between  toe  secondary  adaptations  probably  cor- 
relates with  the  irregular  rate  at  which  the  teeth  are  lost.  Individ- 
ual peculiarities  in  this  regard  are  doubtless  numerous. 

Dr.  Allen  assumed  that  the  coarse  food  of  savage  and  semi-savage 
people  caused  the  jaws  even  in  an  edentulous  condition  to  be  used 
actively  in  the  act  of  mastication,  while  the  more  carefully  prepared 
food  suitable  to  the  aged  of  civilized  people  enabled  the  jaws  to  have 
comparative  rest,  and  hence  the  mechanical  conditions  which  pre- 
determined the  localization  of  new  structures  were  not  active.  The 
speaker  concluded  that  the  series  of  observations  strengthens  the 
position  taken  that  the  same  forces  which  differentiate  the  kind  of 
teeth  operate  in  fashioning  the  shape  of  the  jaws,  even  after  the  loss 
of  the  teeth. 

Dr.  C.  N.  Pierce  remarked  that  the  four  superior  arches,  which 
Doctor  Allen  has  presented  as  being  representatives  of  civilized 
races,  could  not  be  accepted  as  indicating  a  uniform  condition  of 
edentulous  jaws  at  the  present  time.  The  crania  collected  from 
civilized  communities  in  the  future  will,  in  their  edentulous  jaws, 
certainly  show  less  irregularity  in  the  individual  alveolar  ridges 
than  was  present  in  the  several  specimens  exhibited  by  Dr. 
Allen,   and  in  the  absence  or  presence  of  a  ridge    would    not 
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display  the  uniformity  seen  in  the  four  exhibited.  In  the  future^ 
the  greatest  variations  will  certainly  be  exhibited.  In  some  a  prom- 
inence will  be  present,  which  in  life  amounted  to  almost  a  monstros- 
ity, while  in  others  there  will  be  found  a  complete  atrophy  or 
absorption  of  the  entire  ridge  in  both  the  superior  and  inferior 
maxilla.  The  symmetry  of  the  ridge  will  in  a  measure  be  due  to 
the  uniformity  of  pressure  from  an  artificial  denture,  and  an  absence  of 
the  forces  alludea  to  by  Dr.  Allen,  which  doubtless  had  had  in  some 
cases  an  influence  in  the  secondary  development  of  bony  structure^ 
while  those  parts  were  forced  to  perform  the  function  of  the  teeth 
which  had  been  prematurely  lost,  though  some  of  the  prominences 
to  which  attention  had  been  drawn,  were,  in  the  estimation  of  Dr. 
Pierce,  due  to  the  difference  in  the  time  of  the  loss  of  the  teeth. 
Why  some  maxillaries  should  show  such  complete  atrophy,  while 
others  had  secondary  development.  Dr.  Pierce  could  not  explain,  but 
he  believed  it  was  associated  with  temperamental  and  nutritional 
conditions.  The  development  certainly  indicated  a  healthy  recupera- 
tive power  on  the  part  of  the  individual. 

With  reference  to  the  protrusion  of  the  lower  jaw  and  chin,  and  the 
change  in  adaptation  of  condyle  to  glenoid  cavity,  which  Dr.  Allen 
had  so  aptly  illustrated.  Dr.  Pierce  thought  they  could  be  explained 
upon  the  principle  of  use  and  disuse,  with  adaptation  of  structures. 
In  infancy,  the  angle  resulting  from  the  relation  of  the  ramus  to  the 
body  of  the  bone  was  much  greater  than  a  right  angle,  indeed  the 
ramus  was  but  little  above  the  same  horizontal  plane  occupied  by  the 
body  of  the  bone,  and  the  jaw  was  capable  only  of  vertical  and  antero- 
posterior motion,  such  as  is  essential  to  sucking  or  nursing.  As  the 
three  true  or  permanent  molars  are  developed,  the  ramus  assumes  its 
vertical  position,  forming  almost  a  right  angle  with  the  body  of  the 
bone,  and  at  the  same  time  making  lateral  or  horizontal  movement 
possible  while  establishing  the  concomitant  relation  between  the 
condyles  and  glenoid  cavities.  As  these  permanent  molars  later  in 
life  are  lost,  the  force  upon  the  jaw  in  occlusion  is  confined  to  the 
anterior  part  or  incisive  locality,  which  would  necessarily  tend  to 
increase  the  angle  and  protrude  the  chin.  This  occurs  sometimes 
quite  early  in  life  and  while  all  the  anterior  teeth  are  in  position. 
At  the  same  time  that  the  vertical  motion  is  exerting  this  influence 
the  necessity  for  lateral  motion  has  ceased,  by  the  loss  of  the 
grinders;  hence  the  change  in  the  relative  position  of  the  condyle,, 
which  was  so  well  shown  by  the  previous  speaker,  and  which  has 
been  necessitated  by  a  return  to  the  vertical  and  anteroposterior 
motion  common  to  infancy,  with  the  loss  of  the  horizontal  or  lateral 
motion  of  maturity. 

In  consequence  of  his  election  to  the  office  of  Treasurer,  Mr. 
Chas.  P.  Perot  resigned  from  the  Finance  Committee.  Dr.  Geo.  H. 
Horn  was  elected  to  fill  the  vacancy. 
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January  31. 
The  Presidenty  General  Isaac  J.  Wistar,  in  the  chair. 

One  hundred  and  one  persons  present. 

The  deaths  of  Nicholas  Koksharow  and  Axel  Gadolin,  corre- 
spondents, were  announced. 

Mr.  Thomas  A.  Robinson  was  elected  to  fill  a  vacancy  in  the 
Council  caused  by  the  ex-officio  membership  therein  of  Mr.  Chas. 
P.  Perot 

The  following  were  elected  members: — 

Greo.  M.  Warren,  Nelson  H.  Strong,  Norris  J.  Scott,  Thomas  Say 
Speakman,  Clarence  B.  Moore,  Mary  K.  Gibson,  Jr.,  J.  Howard 
Gibson,  Thomas  Bradley,  Edwin  Greble  Dreer,  Richard  C.  Sehiedt, 
Charles  N.  B.  Camac,  Wm.  Evans  Wood,  John  C.  Sims,  William 
D-  Winsor,  Clarence  B.  Newbold,  Wm.  H.  Joyce,  Alexander  J: 
Cassatt,  Samuel  F.  Houston,  Alexander  E.  Harvey,  Charles  Hacker, 
Edw.  A.  Buckley,  Jr.,  Mark  T.  Patterson,  Geo.  B.  Heckel,  Benjamin 
W.  Richards,  Eugene  Delano,  Malcolm  Lloyd,  Charles  H.  Banes, 
Theodore  C.  Search,  William  H;  Ingham  and  Algernon  Sydney 
Logan. 

The  following  were  elected  correspondents : — William  Libbey,  Jr. 
of  Princeton,  N.  J.,  Alfred  Russell  Wallace  of  London,  G.  B.,  and 
G.  H.  Theodor  Eimer  of  Tubingen,  Germany. 

The  following  were  ordered  to  be  printed : — 
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DE8CBIFTI0N  OF  A  NEW  SPECIES  OF  HEOTOXA  FBOX  PEmiSTLYAHIA. 

By  Witmer  Stone. 

I  have  recently  obtained  through  the  kindness  of  Mr.  J.  6.  Dillin 
two  specimens  of  a  wood  rat  which  were  secured  near  the  top  of 
South  Mountain  (2,000  fl.)»  Cumberland  County,  Penna.,  some  six 
miles  from  Pine  Grove,  at  h  point  known  as  Lewis's  Cave, 
which  constitute  the  first  record  of  the  occurrence  of  the  genus 
Neotoma  in  this  State. 

The  first  specimen  of  this  rat  secured  by  Mr.  Dillin  was  a 
male,  and  was  taken  in  a  trap  set  for  raccoons.  It  was  at  once  rec- 
ognized as  different  from  the  common  brown  rat,  and  was  preserved 
with  a  view  to  having  its  identity  settled,  but  was  afterward  unfor- 
tunately lost. 

The  next  day,  Dec.  2,  1892,  a  female  specimen  was  secured  and 
was  brought  to  me  in  the  flesh.  At  my  request  Mr.  Dillin  wrote 
to  friends  who  were  hunting  on  South  Mountain  and  secured  one 
more  specimen. 

After  comparing  these  two  specimens  with  a  series  of  Neotomas 
from  the  collection  of  the  American  Museum  of  Natural  History 
kindly  loaned  me  by  Mr.  F.  M.  Chapman  and  some  specimens 
loaned  by  Dr.  C.  Hart  Merriam,  of  the  U.  S.  Department  of  Agri- 
culture, I  am  convinced  that  they  represent  an  undescribed  species, 
for  which  I  propose  the  name  of  Neotonm  pennsylvani^M, 

This  species  may  be  distinguished  from  N,  floridana  of  the  South 
Atlantic  and  Gulf  States  by  its  larger  size,  its  densely  hairy  and 
distinctly  bicolored  tail  and  by  certain  well  marked  cranial  charac- 
ters. 

The  specimens  here  described  are  both  females,  and  are  perhaps 
not  quite  full  sized,  though  evidently  adult.  The  male  specimen, 
according  to  Mr.  Dillin's  account,  must  have  been  at  least  twenty 
inches  (508  mm.)  long,  and  had  the  tail  more  hairy  than  the  two  in 
my  possession.     The  detailed  de^scription  follows : 

ITeotoma  pennsylvanioa  sp.  uov.    Pennsylvania  Wood  Rat. 

Type  No.  156  Collection  of  Witmer  Stone,  9  South  Mountain, 
Cumberland  County,  Penna.,  Dec.  2,  1892.    J.  G.  Dillin. 

General  color  similar  to  that  of  N,  floridana,  plumbeous  above 
with  a  number  of  black  hairs  interspersed  and  a  yellowish  brown 
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undertone  which  is  pure  and  bright  on  the  sides  of  the  head  and 
body,  becoming  almost  a  pinkish  tint  on  the  flanks.  Feet  and  lower 
surface  pure  white. 

Tail  densely  hairy,  surpassing  in  this  respect  any  specimens  of 
either  N.floridana  or  N.  mexicana  that  I  have  seen.  The  color  of 
the  tail  ia  black  above  and  pure  white  beneath,  the  line  of  demarc- 
ation being  very  sharp ;  viewed  ^m  directly  above,  the  scales  are 
oompletely  hidden  by  the  hairs.  The  two  females  in  my  possession 
measure  as  follows : 

Length.  Tail  (Vert.).  Hind  Foot, 
mm.                  mm.  mm. 

No.  156,  Collection  W.  S 403  185  41 

No.  157,        "  •«  416  190  43 

Comparing  the  skull  of  N,  pennsylvanica  with  that  of  N.  floridana 
we  find  it  larger  and  proportionately  longer  and  narrower.  The 
upper  surface  is  more  nearly  horizontal  (t.  e.  not  so  much  curved), 
the  frontal  bones  are  much  depressed  along  the  frontal  suture,  the 
outer  edges  next  to  the  orbits  forming  decided  ridges.  The  ptery- 
goid processes  are  larger  and  converge  more  than  in  N.  floridana, 
M>  that  the  meso-pterygoid  fossa  is  longer  and  narrower.  The  upper 
margin  of  the  infra-orbital  foramen  as  viewed  from  above  is  also 
much  narrower  in  N.  pennsylvanica.  The  teeth  are  rather  heavier 
than  in  N,  floridana,  and  the  distance  between  the  anterior  molar 
and  the  incisor  (from  the  alveolae)  is  relatively  greater. 

A  table  of  cranial  measurements  follows,  the  measurements  of  a 
male  (No.  1,129)  and  female  (No.  1,127)  N.fl^mdana  from  Gaines- 
ville, Florida,  Amer.  Mus.  Nat.  Hist,  collection,  being  given  for 
comparison : — 
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N.  pennsyl-   ' 
vtnict. 
Coll.  W.  Stone 
No.  157.  No.  156 


N.  floridAoa. 
Am.  Mas.  Nat. 

Hist. 
No.lI27No.112B 


Occipito-nasal  length 53 

Basilar  length  (from  foramen  magnum  to  incisor).  44'9 

Zygomatic  breadth 27 

Mastoid  breadth j  206 

Interorbital  constriction ^       7 

Length  of  nasals |  20 

Foramen  magnum  to  incisive  foramen 31 

Foramen  magnum  to  palate 20'6 

Length  of  upper  molar  series  (on  alveolae) 9'8 

Length  of  incisive  foramen 10 

Length  of  mandible  (symphysis  to  angle) 30*5 

«      "        ««         (symphysis  to  condyle) 322 

Coronoid  process  from  angle :  15'3 

Ratios  to  Basilar  Length. 

Zygomatic  breadth j  60*1 

Mastoid  breadth !  45*9 

Nasals *.... ;  44*5 

Upper  molar  series  (on  alveolae) '  21'8 

Incisive  foramen '  22'2 

Foramen  magnum  to  incisive  foramen 69 

Foramen  magnum  to  palate >  4o'8 


54 
27 
20 
6-6 
21 


10 

106 

30 

31 

14-5 


49-8  j 
40-5 ; 
25-2 
19 

61 
IBoi 
27-2  i 
20    I 

9-2 
10  2  i 
28-5, 
31     ! 
13-81 


62-2 
46*9 
45-6 
22-7 
261 
671 
49-4 


60 
40 
26     I 
19-2! 

7-3  j 
18-9 
27 
19-6 

9 

10-5 
27-5 
29-6 
12-2 
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A  NEW  EXTIirCT  8PECIE8  OF  CTPBIKISJE. 

By  E.  D.  Cope. 

Dr.  J.  Lindahl,  Geologist  of  Illinois,  recently  sent  me  some  spec- 
imeos  of  fossil  fishes  which  were  found  in  Pulaski  County,  in  the 
southern  part  of  that  State.  They  are  indifferently  preserved  on 
laminse  of  a  papier  kohl  of  lacustrine  origin,  which  is  frequently 
impregnated  with  pyrite.  Five  specimens  present  characters  of 
value,  but  no  one  of  them  is  sufficiently  well  preserved  to  furnish  all 
the  necessary  definitions.  However,  the  specimens  agree  in  all 
points  where  comparisons  can  be  made,  so  that  I  believe  them  to 
pertain  to  a  single  species. 

The  characters  displayed  by  this  fi^h  refer  it  to  (he  Cyprinidse, 
and  to  the  neighborhood  of  the  genus  Leuciscus,  In  specimen  No. 
8,402  a  cast  of  one  of  the  inferior  pharyngeal  bones  is  preserved, 
and  this  displays  three  obtusely  conical  teeth  of  an  external  row, 
and  a  trace  of  a  single  smaller  tooth  of  the  internal  row.  There 
was  apparently  another  tooth  of  the  external  row  inferior  to  and 
larger  than  the  others ;  the  four  forming  a  series  on  a  curved  line 
corresponding  with*  the  axis  of  the  bone.  The  apices  of  these 
teeth  are  not  perfect.  The  fins  do  not  present  any  conspicuous 
spines ;  and  the  front  of  the  dorsal  fin  b  above  the  ventral ;  mouth 
terminal.  These  characters  would  refer  this  fish  to  Minnilus  or 
CXiola,  but  another  character  appears  to  distinguish  it  from  these. 
This  is  the  absence  of  scales.  In  none  of  the  dozen  specimens  sent 
is  any  trace  of  scales  to  be  found.  As  compared  with  the  scaleless 
genera,  the  American  Meda,  and  the  Old  World  Aulopyge,  the 
present  fish  differs  in  the  absence  of  conspicuous  spines  at  the  front 
of  the  dorsal  and  anal  fins.  Supposing  the  absence  of  scales  to  be 
normal,  I  refer  the  Illinois  species  to  a  new  genus  under  the  name 
of  Aphelichthya.    The  species  I  describe  as 

Aphalielithyi  lindablii  sp.  nov. 

The  specific  characters  are  derived  from  four  specimens.  These 
I  tabulate  as  follows : 

Fin  rays. 


Dorsal  Vert.  Caudal  Vert.        D.        A.        V.        C. 

No.  8,4U2 ;        15  12         11 

jj^  QAiiA  ^  16  19-20  n  7         15 

No.  8,404 •  '  21  13 

No.  8^7 1        16  20 
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The  caudal  fin  is  eroargiuate.  The  general  form  is  moderately 
slender,  much  as  in  our  chubs  of  the  genus  Semotilus.  The  length 
of  the  head  measured  above,  enters  the  length  to  the  caudal  notch 
about  five  times;  and  when  measured  on  the  side  about  four  times; 
and  the  depth  at  the  firont  of  the  dorsal  fin  enters  the  same  about 
four  times.  The  mouth  is  directed  obliquely  upward,  and  its  rictus 
appears  to  be  nearly  in  the  line  of  the  anterior  border  of  the  orbit. 
The  paired  fins  are  rather  short,  the  pectorals  not.  reaching  the  ven- 
trals,  nor  the  ventrals  the  anal  (No.  8,404).  The  borders  of  the 
dorsal  and  anal  are  straight  (8,402,  8,404).  The  ribs  and  vertebral 
spines  are  slender.  The  vertebral  bodies  have  on  each  side  a  lon- 
gitudinal median  keel,  which  is  bounded  above  and  below  by  a 
fossa. 

Dimensions. 

MM. 

Length  of  superior  surface  of  head  of  No.  8,402 15*5 

Length  of  No.  8,404a  to  notch  of  caudal  fin 39*5 

Length  of  head  of  No.  8,404a  on  side 9 

Total  length  of  No.  8,397 160 

Length  of  head  of  No.  8,397  on  side 41 

Length  from  end  of  muzzle  to  origin  of  dorsal  fin  (No.  8,397)     77 

The  earliest  Cyprinidse  in  North  America  whose  horizon  is  posi- 
tively known  are  from  the  Idaho  beds  of  Idaho  and  eastern  Oregon, 
which  are  of  Pliocene  age.  It  is  likely  that  the  lake  deposit  in 
which  the  Aphelichthys  lindahlii  is  found  is  not  of  an  earlier  age 
than  the  Idaho  beds.  Species  of  existing  genera  of  the  family 
occur,  however,  in  the  middle  Miocene  of  Europe.  I  dedicate  the 
species  to  my  friend  Dr.  Josua  Lindahl,  State  Geologbt  of  Illinois. 
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THE  BIBBS  0B8EBTEB    IN  BBITISH  COLnXBIA  AND  WASHINGTON 

BUBINO  SPBINO  AND  SUXXEB,  1S92. 

BY  SAMUEL  N.  RHOAD6. 

It  is  proposed  to  present  in  the  following  pages  au  ornithologi- 
cal r6suni6  of  a  collecting  trip  made  in  Washington  and  British 
Columbia,  from  March  24  to  September  3,  1892,  together  with  an 
annotated  list  of  the  birds  observed  in  those  regions. 

While  ornithology  claimed  the  greater  part  of  my  time,  collec- 
tions were  also  made  of  the  mammals,  reptiles,  shells  and  plants  of 
the  districts  visited,  concerning  which  further  publications  will  prob- 
ably appear  in  the  "  Proceedings." 

The  bibliography  of  Washington  and  British  Columbian  ornithol- 
ogy is  very  meagre.  Since  the  Cooper-Suckley  Pacific  Railroad 
Reports,  nothing  of  much  value  relating  to  Washington  birds  has 
been  published  except  the  local  lists  of  Mr.  R.  N.  Lawrence.^ 
Publications  relating  especially  to  British  Columbia  birds  may  be 
included  under  three  titles:  "  The  Naturalist  in  British  Columbia," 
J.  K.  Lord,  1866 ;  "  On  a  Collection  of  Birds  made  by  Mr.  C.  P. 
Streator  in  British  Columbia,"  etc.,  1890,  F.  M.  Chapman;  and 
"Check  List  of  British  Columbia  Birds,"  John  Fannin,  1891.  Of 
these  the  second  is  authoritative,  and  based  on  authentic  specimens 
a  remark  which  in  the  end  equally  applies  to  Mr.  Fannin's  list,  some 
of  his  most  questionable  statements  being  given  on  the  authority  of 
other  persons  and  his  mistakes  the  evident  result  of  not  having  con- 
sulted series  of  specimens  from  different  localities.  Lord's  list,  given 
in  the  appendix  to  volume  second  of  his  work,  if  judged  by  the 
strictest  standard  of  the  modern  fauual  list  is  nearly  worthless  in  the 
present  connection.  It  is  based  on  many  observations  and  a  few 
specimens  taken  on  both  sides  of  the  forty-ninth  parallel,  between 
British  Columbia  and  Washington.  On  this  account  I  am  forced  to 
ignore  it.  Mr.  Chapman's  list  includes  160  species,  while  that  of 
Mr.  Fannin  enumerates  308.  To  their  combined  lists  I  am  enabled 
to  add  twenty-one  species  coming  under  my  own  observation,  seven- 
teen of  which  are  in  the  collection.  With  these  additions,  the  British 
Columbia  list,  after  throwing  out  two  synonyms  (^^Echmopharus 


1  Auk,  Jan.  tnd  Oct.,  1892. 
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elarhiHJ)  and  Dendrioca  cutiva  morcomi)  and  excluding  Dryobaies. 
pubescent  from  Fannin's  list,  numbers  326. 
The  additional  species  are : 


Simorhynchus  p%mllu8, 
Charadriua  dominicus  Julvus. 
Callipepla  califomica  vallicola. 
Bubo  mrginianvs. 
Bubo  idrginianus  subarcticus. 
Olatteidium  gnoma. 
Phisoreus  canadensis  capUalis. 
Chondestes  grammacus  strigatus, 
Ztnwtrichia  qaerula, 
JSpizella  sodalis. 
Passerella  Uiaea  schistaoea. 


Clivicola  riparia, 
Vireo  huttoni  obseurus, 
Helminthophila   ruficapilla  gui- 

turalis. 
Dendroiea  maculosa. 
Sylvania  pusilla, 
Icteria  virens  longicauda, 
Certhia  familiaris  montana, 
Parus  hudsonicus  columbianus. 
2\irdus  ustulatus  sioainsonii. 
Tardus  aonaUMchhz  pallasii. 


One  of  these,  Parus  hudsanicus  columbianus,  is  described  as  new, 
a  detailed  notice  of  which,  together  with  that  of  ten  other  species 
given  in  this  paper,  appears  in  the  Auk  for  January,  1893. 

To  the  combined  lists  of  Cooper,  Suckley  and  Lawrence, 
twenty-five  species  of  Washington  birds  are  added.  These,  with 
those  not  included  in  Mr.  Lawence's  Gray's  Harbor  lists,  are: 


Colymbus  holbcellii. 
Urinaior  ardicus. 
Siinorhynchus  pusillvs, 
Synihliboramphus  antiquus. 
Brachyramphus  marmaratus.* 
Cepphus  colnmba,^ 
Uria  troth  califomica. 
Larm   argentatvs  smilhsonianus. 
Lams  calif omicus.* 
LaruJ*  delaivarensis.^ 
Larus  brachyrhynchus, 
Phalacrocorax    dilophus    ciiidn- 

atns. 
Merganser  serrator.^ 
Lophodyies  cucullatus/^ 
Anas  discors. 
Spatula  clypeata,^ 
Aijc  sponsa.^ 


Tringa  canutas, 
Totanus  flavipes. 
Arenaria  interpres,^ 
Hcematopus  bachniani. 
Oreortyx  pictus.^ 
Callipepla  califomica  vallijcola. 
Dendragapus  frankUnii.^ 
Lagopus  lencurus, 
Cathartes  aura.* 
Circus  hudsonius. 
Falco  peregrimis  pealei. 
Falco  columbarius  suckleyi. 
Asio  wilsonixinus, 
Syrniam  occidentals 
Megascops  asio  kennicoUii.* 
Dryobaies  pubescens  gairdneri.* 
Sphyrapicus  ruber .^ 
Cypseloides  niger. 


1893.]  NATURAL  SCIENCES  OF  PHILADELPHIA.  23 

Chcdura  tnivxiL 

Picapiea  hudsaniea, 

A  gelaiua  p  hce^iieeus,* 

Progne  subis.^ 

Vireo  mlitariiis  eassitni,^ 

Dendroioa  coronata,^ 

Sitta  earolineima  aaileata.^ 

SUta  eatiadensts,* 

Paras  atricapillus  occidentalis. 


Aythya  amervcana, 
HiBtrionicus  hidrionicua.^ 
Anser  albifrons  gambelL* 
Branta  canadensis  hvichinsii.^ 
Branta  canadensis  ocddenialis.^ 
Brania  canadewns  minima. 
Olor  bttcdnator,* 
Orns  mexicana, 
Parzana  Carolina. 
Fuliea  amerieana.^ 


Owing  to  the  former  incompleteness  of  bird  material  from  the 
northwest,  the  relationships  of  some  western  forms  to  their  eastern 
allies  has  remained  a  vexed  question.  The  series  in  my  possession 
have,  in  some  instances,  supplied  this  deficiency  and  seem  to  justify 
certain  changes  in  nomenclature.  Of  these  may  be  mentioned,  1. 
Corvus  caurinus  merged  with  the  northwest  form  of  C.  americanus, 
and  conjointly  separated  from  eastern  C.  ainericanus  under  the  name 
Corvus  americanus  caurinus,  2.  The  relegation  of  Mehspiza  lincolni 
striata  to  synonymy.  3.  The  elevation  of  the  northwest  Warbling 
Yireo  to  its  former  rank  of  Vireo  gilvus  sivaitisonii.  4.  Sylvania pus- 
ilia  pileokUa  made  synonymous  with  Sylvania  pusilla.  5.  The  possi- 
bility that  Turdus  aonalaschkas  and  Tnrdus  aonalaschkae  pallasii  are 
specifically  distinct. 

The  localities  where  collections  were  made  number  fourteen.  In 
order  of  sequence  they  may  thus  be  separately  described : 

1.  Tacoma,  Washington,  March  4-28. 

2.  Nisqually  Flats,  Washington,  March  29-April  22. 

The  situation  of  Tacoma  on  Puget  Sound  is  well  known,  that  of 
Nisqually  Flats,  fourteen  miles  southwest  of  it,  at  the  mouth  of  the 
river  of  the  same  name,  though  less  known,  is  far  more  historic  ground, 
being  part  of  the  territory  surveyed  by  the  well  known  naturalists 
of  the  Pacific  Railroad  Expedition  of  1853-55.  The  country  in 
this  region  is  moderately  hilly  and  densely  forest-clad,  save  where 
intervening  level,  park-like  areas  indicate  by  their  stunted  vegeta- 
tion the  presence  of  vast  beds  of  glacial  gravel.  The  shore  lines 
of  Puget  Sound  present  an  almost  unbroken  frontage  of  abrupt, 
fir-clad  slopes  from  100  to  500  feet  high  ;  many  rocky  islands,  some 
of  goodly  size,  intervene  and  the  uplands  are  well  interspersed  with 


*  Asteri^ik  after  species  given  by  Suckley  and  Cooper. 
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lakes.  Alluvial  tide  meadows,  of  which  the  Nisqually  rank  as 
the  most  extensive,  occasionally  break  the  monotony  of  the  shore. 
These  are  grass  grown,  and,  along  the  river  banks,  bear  cottonwood, 
aspen,  vine-maple,  willow  and  giant  cedar,  in  some  places  joined  by 
bush  and  vine  in  an  inextricable  tangle.  The  tides  fall  from  nine 
to  twelve  feet  below  high  water,  exposing  at  Nisqually  thousands  of 
acres  of  mud-flats  which  afford  subsistence  to  myriads  of  water  fowl. 

During  the  winter  of  1891-2  it  did  not  snow,  nor  did  the  ground 
freeze,  at  Tacoma.  Twenty-three  of  the  thirty  April  days  spent  in 
this  region  were  rainy ;  only  two  were  cloudless ;  but  the  total  pre- 
cipitation for  the  month  was  less  than  four  and  a  half  inches. 
There  are  no  mountains  in  the  near  vicinity,  the  central  Cascades 
being  forty  miles  distant. 

3.  Victoria,  B.  C, 


!.Rc.j^''y 


4.  Gk)ldstream,  '^  ^    '  '"^"'^ 
Goldstream  is  a  ranch  about  twenty  miles  north  of  Victoria, 

Vancouver  Island.  The  features  of  the  southern  part  of  the  island 
are  those  of  a  rocky,  open,  hill-country,  sometimes  densely  wooded 
but  often  relieved  by  open  stretches  of  a  park-like  character  dotted 
with  lakes.  An  exceptional  feature  is  the  presence  ot  oaks,  (^uer- 
cus  garryatia,  which  appear  here  and  nowhere  else  in  British  Colum- 
bia, nor  in  Washington.  The  mountains  rarely  attain  an  elevation 
of  2,000  feet;  precipitation  less  and  summer  temperature  greater 
than  on  Puget  Sound. 

5.  Lulu  Island,  B.  C,  May  26-June  1. 

A  delta  of  the  Frazer  River,  two  and  a  half  feet  below  neap 
tides,  dyked  throughout  and  covered  with  grass,  bushes  and  isolated 
higher  tracts  of  woodland.  Much  of  the  land  is  fertile  and  well 
cultivated. 

6.  Ashcrofl,  B.  C,  June  2-12. 

Ashcroft  is  on  the  northernmost  frontier  of  the  Great  Basin  or 
arid  upper  Sonoran  region,  or,  as  Dr.  Merriam  rightly  terras  it,  in 
the  area  of  "  Transition  "  from  that  life-region  to  the  Boreal  Zone. 
British  Columbia  rainfall  is  here  at  its  minimum,  and  summer  tem- 
perature at  its  maximum.  Fauna  and  flora  coincide  remarkably 
with  those  of  Arizona  found  above  an  elevation  of  4,000  feet,  the 
mountains  about  Ashcrofl  rarely  reaching  that  altitude.  Ashcroft 
is  on  the  west  bank  of  the  Thompson  River,  in  a  narrow  valley, 
1,500  feet  above  the  sea,  hemmed  in  by  mountains  thinly  clad  with 
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bunch  grass,  cacti,  sage  brush  aud  rose  bushes,  and  bearing  on  their 
summits  open  forests  of  fir  and  pine. 

7.  Bonaparte,  B.  C,  June  13-17. 

The  first  stopping  place  on  the  famous  Cariboo  Road  which  con- 
nects Ashcroft  with  the  northern  mining  regions,  and  twenty  miles 
away  from  the  latter  place.  Bonaparte  is  at  the  southern  limit  of 
the  true  Boreal  region  and  the  northern  limit  of  abundant  cacti  and 
sage  brush.  Its  mean  elevation  is  1,000  feet  higher  than  Ashcroft. 
SalpUuies  obmletus,  Ti/rannus  verticalis,  Sayoniis  saya  and  Icterus 
huUockii  draw  the  line  at  this  point 

8.  Clinton,  B.  C,  [^        i  o  t  i     ^ 

9.  Lac  La  Hache,  B.  C,     I  '^""^  ^^"'^  ^' 

Clinton,  thirty  miles  north  of  Ashcroft,  rests  in  a  green  valley  at 
the  foot  of  outlying  spurs  of  the  Cascades.  Its  elevation  is  about 
2,500  feet.  It  is  the  first  step  into  the  typical  Boreal  environment 
of  pine,  fir,  spruce,  juniper  and  aspen,  preparing  one  for  the  upland 
lake  plateaus  in  which  lakes  La  Hache  and  Quesnei  form  a  con- 
spicuous feature. 

To  reach  La  Hache  from  Clinton  the  stage  line  passes  for  twenty 
miles  over  a  broad,  wooded  ridge,  4,000  to  5,000  feet  high,  and 
descends  again  to  2,400  feet  in  the  La  Hache  Valley.  Both  locali- 
ties are  semi-arid,  well  wooded,  devoid  of  much  under-growth,  cov- 
ered with  nutritious  grasses  and  thickly  dotted  with  alkaline  and 
fresh- water  lakes  which  have  no  visible  outlet.  The  climate  is  not 
rigorous  and  singularly  equable  for  the  latitude. 

Lac  La  Hache  was  the  northern  terminus  of  my  journey,  200 
miles  north  of  the  United  States,  in  latitude  52°. 

10.  Kamloops,  B.  C,  July  12-15. 

Fifty  miles  east  of  Ashcroft  at  head  of  Kamloops  Lake.  Simi- 
lar in  situation  and  environment  to  Ashcroft  with  slightly  greater 
rainfieill.  The  border  of  the  arid  region  continues  eastwardly  along 
the  Canadian  Pacific  Railway,  from  Kamloops,  fifty  miles,  nearly 
to  Salmon  River,  where  it  descends  directly  south  to  the  head  of 
Okanagao  Lake,  thence  east  to  the  foot  of  the  Gold  Range  which 
bounds  it  on  thaj;  side  to  within  twenty  mile:*  of  the  United  States. 
At  this  point  it  widens  suddenly,  extending  eastwardly  to  and 
beyond  the  valley  of  the  Columbia  River. 

11.  Sicamous,  B.  C.  July  16-19. 

A  railroad  Junction  of  the  Canadian  Pacific  Railway  with  the 
8huswap  and  Okauagan  branch  which  runs  fifty  miles  south  into 
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the  best  agricultural  valley  of  the  Province.  Sicamous  overlooks 
Shuswap  Lake,  into  which  it  is  nearly  crowded  by  the  surrounding 
mountains  that  here  flank  the  western  slopes  of  the  Gold  Range. 
The  mountains  are  rugged,  densely  wooded,  and  those  above  5,000 
feet  are  topped  with  snow.  We  begin  here  to  have  a  reproduction  of 
the  climatic  conditions  which,  in  the  more  easterly  Selkirk  Range, 
correspond  so  nearly  to  tliose  of  the  west  slopes  of  the  Cascades. 

12.  Vernon,  B.  C,  July  21-August  11. 

Terminus  of  Okauagan  and  Shuswap  railway,  in  the  midst  of  the 
famous  Spulamacheen  Valley.  Rainfall  is  sufficient  to  mature  sta- 
ple crops  without  irrigation.  Vernon  is  surrounded  by  a  rolling, 
open,  mountainous  country  with  wooded  elevations.  The  variety 
and  abundance  of  its  fauna  and  flora  are  astonishing.  Mean  eleva- 
tion of  the  valley  is  1,100  feet,  that  of  the  surrounding  mountains 
2,500  to  3,000  feet.  Climate,  that  of  northern  Pennsylvania,  with 
less  rainfall. 

13.  Nelson,  B.  C,  August  16-23. 

A  mining  town  in  the  southern  Selkirks  on  the  west  shore  of 
Kootenay  Lake.  Situated  among  rugged,  clifi^like  mountains  at 
1,200  feet.  While  its  climate  is  less  moist  than  that  of  the  west 
slope,  the  abundant  vegetation  is  characteristic  of  the  Selkirks. 

14.  Field,  B.  C,  August  27-September  3. 

In  the  central  Rocky  Mountains,  5,000  feet  above  the  sea  and  on 
the  line  of  the  Canadian  Pacific  Railway,  through  Kicking  Horse 
Pass,  eight  miles  west  of  the  eastern  boundary  of  British  Columbia 
and  thirty  miles  east  of  the  Columbia  River.  The  scenery  around 
Field  is  a  fitting  climax  to  that  which  greets  the  eye  from  every 
point  of  vantage  in  the  mountain-burdened  Province  of  British 
Columbia.  From  boreal  to  alpine  is  a  comparatively  short  step  in 
the  natural  history  of  Field. 

In  general,  the  faunal  position  of  those  parts  of  Puget  Sound, 
South  Vancouver  Island  and  Lulu  Island  visited  by  me  is  simple, 
but  in  British  Columbia,  as  a  whole,  it  is  quite  complex.  The  for- 
mer localities  are  included  in  the  typical  northwest  coast  region  of 
excessive  rainfall  which  varies  from  sixty  to  one  hundred  inches 
yearly  in  the  localities  where  collections  were  made.  The  coast 
region,  while  essentially  boreal  in  character,  possesses  many  ele- 
ments peculiar  to  itself,  due  to  moisture,  cloudy  skies,  temperate  and 
equable  climate  and  the  density  of  the  resulting  vegetation.  It  also 
affords  shelter  for  some  species  which  have  been  considered  repre- 
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sentative  of  Californian  and  Sonoran  sub-regions,  such  as  Glauci- 
dlum  gnoina  californwum,  Synnum  occldentale,  Coecyzm  amerkamis 
o(*cidentaliSf  Vireo  huttoni  {obscftrus)^  Snlplnctes  obmletus,  and  Psal- 
inparm  minimum.  There  is  also  a  slight  intermingling  element  of 
typical  eastern  forms  in  the  central  and  northerly  part  of  the  Pacific 
coast  fauna  due  to  similarity  of  its  climate  to  that  of  the  North 
Atlantic  coast  and  the  accessibility  of  the  region  to  migrants  from 
the  northwest  interior  and  Alaska.  Thus  we  have  Spizella  socialis, 
Empidonax punllus  traillii,  Dendroiea  earotiata,  Spinui*  tridis,  Colap- 
tes  aurataa  (?)  and  Sylvania  pmilla  breeding  on  Vancouver  Island, 
while  in  the  interior  of  British  Columbia,  east  of  the  Cascades,  these 
are  wholly,  or  for  the  most  part,  replaced  by  Spizella  socially  arizance, 
Empidonax  pimllus^  Dendroxca  auduhmii  and  Colaptet*  cafer,  Spinus 
tristis  appearing  (?)  to  be  absent. 

As  a  whole,  the  province  of  British  Columbia  includes  a  diversity 
of  faunal  characters  which  no  single  geographic  area  in  America 
can  match.  As  a  result  it  may  further  boast  of  a  longer  list  of 
summer  residents  than  any  equal  area  included  in  the  A.  O.  U. 
check  list  limits.  Approximately  these  number  330  in  British  Col- 
umbia. In  the  rest  of  British  America,  an  area  ten  times  larger^ 
it  is  about  365;  in  the  Middle  States,  177,  and  in  the  United 
States  east  of  the  Mississippi,  300.  This  exceptional  showing  is 
brought  about  by  a  conjunction,  intrusion  and  overlapping  of  the 
Arctic,  Boreal  and  Transition  life  zones.  It  is  further  complicated 
by  the  westerly  extension  of  Atlantic-boreal  forms  to  the  Pacific, 
the  intrusion  of  upper  Sonoran  species  into  the  central,  arid  region, 
the  straggling  of  Pacific  coast  forms  across  the  Cascades,  the  sojourn 
of  Arctic  species  on  the  higher  mountains  and  "  barren  grounds  " 
of  the  north  and  the  southward  migration  of  all,  including  land  and 
marine  species  of  the  polar  regions,  across  common  territory.  This 
cosmopolitan  feature  of  British  Columbian  biology  makes  the  study 
of  its  zoogeography  both  difficult  and  fascinating.  Mr.  Chapman 
has  pointed  out  some  of  these  peculiarities  in  his  paper  on  the 
Streator  collection,  and  considering  that  he  had  no  personal  acquain- 
tance with  the  country,  his  deductions  are  remarkably  just.  After 
what  has  been  said  on  the  subject,  however,  we  cannot  admit  that 
in  Britbh  Columbia  "  faunal  lines  are  not  so  complicated ''  as  in 
"northern  California,"  for  they  are  infinitely  more  so.  Mr.  Chapman 
has  drawn  close  lines  for  the  eastern  boundary  of  the  habitat  of 
so-called  "  coast  forms,"  but  of  the  thirty-one  species  enumerated 
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by  him  as  limited  thereto,  ten ; — Dendragapvs  ob^curus  fuliginosus, 
Bonasa  umbellus  sabini,  Megascops  <mo  kenni4MtHi,  Bubo  virginiawus 
saturatus,  Colapies  cafer  saturatior,  Junco  hyemalis  oregonus,  Melospiza 
fasdata  guttata,  Troglodytes  hiemalis  pacifieus^  Regulvs  satrapa  olivor 
ceu8  and  Turdus  aonalaschkcB,  are  represented  in  various  localities 
between  and  including  the  Cascades  and  the  Rockies.  Of  those 
restricted  by  him  to  territory  east  of  the  Cascades,  Dendragapus 
franklinii,  Bonasa  umbellus  togata.  Bubo  virginianus  (/),  Falco  pere- 
grinus  anatum,  Falco  columbarius,  Ammodramus  sandwichensis  alau- 
dinus  and  Sylvania  pusilla,  are  also  found  west  of  them. 

It  is  thus  seen  that  coast  and  interior  species  overlap  across  wide 
areas.  This  is  probably  due  less  to  migration  than  to  isolated 
reproduction  of  eastern  and  western  environments  in  alternate  sec- 
tions of  country  induced  by  altitude,  the  Japan  current,  prevailing 
winds,  parallel  and  intervening  mountain  ranges  and  the  projection 
of  an  arid  Transito-Sonoran  area,  200  miles  wide  and  100  long, 
into  the  midst  of  the  southern  section  of  the  Province.  I  am 
nowise  convinced  that  we  are  to  look  east  or  west  for  an  annual 
supply  of  those  birds  assigned  to  so-called  "eastern  or  western 
races  *'  which  are  found  in  out-of-the-way  or  unlooked-for  localities 
in  British  Columbia.  On  the  contrary,  it  is  probable  they  are  the 
native  born  product  of  similar  isolated  environments  and,  while  of 
the  same  ancestral  stock,  have  become  so  isolated  by  changes  in  the 
climate  and  topography  of  intervening  territory.  In  other  cases 
they  will  be  found,  by  a  more  thorough  exploration  of  the  country, 
to  be  connected  with  the  type  habitat  by  narrow  lines  of  distribu- 
tion, projecting  south  and  west  from  Alaska  and  Great  Slave  Lake 
and  east  and  west  through  the  low  passes  of  the  Cascades  and 
Northern  Rockies.  Such  aspects  of  distribution  have  little  to  do 
with  the  mere  annual  north  and  south  movement  which  we  call 
migration  ;  evolution  of  environment  and  evolution  in  accord  with 
environment  are  the  responsible  factors.  These  have  made  possible 
the  occurrence  of  iSpizella  socialison  Vancouver  Island  and  of  Bubo 
virginianus  saturatus  in  Labrador,  each  represented  over  a  vast 
intervening  territory  by  a  distinct  race.  The  migration  of  eastern 
forms  resident  in  southern  British  Columbia  is  undoubtedly  over  an 
independent  Great  Basin  route  and  not,  as  Mr.  Chapman  surmises, 
along  the  western  edge  of  the  Great  Plains. 

To  Edwards  Bros,  of  Tacoma,  Messrs  Fannin,  Maynard  and 
Lindley  of  Victoria,  the  Messrs  McKinley  of  Lac  La  Hache,  and  Mr. 
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Pound  of  Vernon,  British  Columbia,  my  sincere  thanks  are  due  for 
professional  and  friendly  courtesies  received.  Also  to  Messrs 
R.  Ridgiivay  of  the  Smithsonian  Institution,  and  J.  A.  Allen  of 
the  American  Museum  of  Natural  History  of  New  York,  for  loan  of 
material  for  the  identification  of  specimens,  and  to  Mr.  Witmer  Stone 
of  Philadelphia,  for  the  care  of  the  collections  during  my  absence,  and 
aid  in  their  identification.  I  wish  further  to  particularly  acknowl- 
edge the  kindly  loan  of  200  specimens  collected  by  my  companions, 
Messrs  G.  S.  Morris  and  J.  W.  Evans,  during  our  sojourn  together 
in  Washington  and  Vancouver  Island. 

The  collection,  from  which  the  following  list,  for  the  most  part,  is 
compiled,  numbers  1300  specimens.  An  asterisk  precedes  the  name 
of  species  not  represented  in  the  collection.  Unless  otherwise  speci- 
fied, the  annotations  refer  to  the  status  of  the  species  in  both 
Washington  and  British  Columbia.  A  list,  giving  the  number  of  each 
species  in  the  collection  and  locality  of  capture,  will  be  found  at 
the  end  of  the  paper. 

*1.    fohmophomi  oooidentalii.    Wef<teni  (}rebe. 

Shores  of  Puget  Sound  and  Vancouver  Island  in  April  and  May, 
Lac  La  Hache,  July.     Abundant  resident  in  British  Columbia. 

^2.    Colymbui  holboelUi.    Holboeirs  Qrebe. 

Nisqually  in  April.  Tolerably  abundant  on  lakes  of  British 
Columbia  interior  in  summer. 

3.  Coljmbui  aaritai.    Horned  Orebe. 

Nisqually  in  April.  Breeds  on  interior  lakes  as  far  south  as 
Ashcroft. 

4.  Podilyxnbai  podioepi.    Pied-billed  Grebe. 

Breeds  on  Vancouver  Island  and  throughout  mainland  of  British 
Columbia. 

5.  Urixutor  imber.    Loon. 

An  abundant  resident  everywhere. 

6.  Urinator  arotiom.    Black -throated  Loon. 

A  female  was  secured  at  Nisqually  and  others  noted  there  during 
early  April. 

*7.    ^Urinator  paeiiioui.    Pacific  Loon. 

Two  mounted  specimens  from  near  Tacoma  are  in  the  collection 
of  Edwards  Bros.,  of  that  city. 
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*8.    Urixiator  lamme.    Red-throated  Loon. 

Specimens  examined  were  from  the  coast  as  far  south  as  Tacoma. 
None  met  with  inland. 

*9.    Lunda  oirrhata.    Tufted  Paflin. 

Abundant  on  coast  and  Islands  of  Straits  of  Fuca  and  Gulf  of 
Georgia.    Not  noted  on  Puget  Sound. 

*10.    Ptyohoramphai  aleatioaa.    Cassin's  Auklet. 

Specimens  from  Puget  Sound  in  Edwards  Bros,  collection. 
*11.    Simorhynohaa  paaillua  (T).    Least  Auklet. 

A  Straggler  on  Puget  Sound — Edwards  Bros.* 
12.    Synthliboramphai  antiquaa.    Ancient  Murrelet. 

A  specimen  from  the  northwest  coast  of  Vancouver  Island,  taken 
by  W.  S.  Lindley,  is  in  the  collection. 

18.  Brachyramphaa  marmoratua.    Marbled  Murrelet. 
Abundant  resident  on  Puget  Sound  and  Gulf  of  Georgia. 

*14.    Cepphua  oolumba.     Pigeon  Ouillemot. 

Abundant.     Same  distribution  as  last. 

*16.    Uria  troile  oalifornioa.     California  Murre. 

A  pair  seen  on  Puget  Sound  near  Nisqually. 

16.  Lama  glauoeaeena.     Glaucous-winged  Gull. 

Abound  in  the  Sound  and  sea-coast  harbors. 

17.  Larus  oooidentalis.    WeHern  Gull. 
Associates  abundantly  with  preceding. 

^18.    Larus  argentatus  smithsonianus.     American  Herring  Gull. 

Less  abundant  than  preceding  species. 

19.  Lams  oalifornious.    California  Gull. 

More  abundant  than  L.  a.  »mit}isonianu8. 

20.  Lams  delawarensis.    Ring-billed  (tull. 

Abundantly  associating  with  next  species  in  all  sea-coast  harbors 
and  inlets. 

21.  Lams  braohyrhynohus.     Short-billed  (iull. 
The  most  abundant  of  the  Pacific  Larichv. 

22.  Lams  Philadelphia.     Bonaparte's  Gull. 

Migrating  and  feeding  in  dense  flocks  over  sea-coast  harbors  and 
river  mouths  the  latter  part  of  April.  Breed  about  interior  lakes 
and  rivers  of  British  Columbia. 


»Auk,Janua!y,  1893. 
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*23.    Sterna— T 

Two  Terns  were  seen  on  the  Columbia  River,  at  the  head  of 
upper  Arrow  Lake,  in  August.  At  first  they  resembled  Larusphil- 
adelphia,  but  a  nearer  approach  showed  them  to  be  Terns,  probably 
Sterfia  paraducea, 

*24.    Phalaoroeorax  dilophui  oinoinatus.     White-ore«teii  Cormorant. 
*25.    Phalaorooorax  pelagicui  robuitai.    Violet-green  Cormorant. 

Edwards  Bros,  have  secured  both  species  on  Puget  Sound.  I 
have  seen  one,  if  not  both,  on  the  coast  of  Vancouver  Island. 

*2S.    Pelecanui  erythrorhynohoi.     American  White  Pelican. 

Occasional  as  far  north  as  Stewart's  Lake  and  Peace  River,  Brit- 
ish Columbia,  according  to  Mr.  G.  Hamilton,  an  ex-Factor  of  Fort 
James.  I  was  told  by  the  McKinley  Bros,  that  "  white  pelicans  '* 
were  formerly  numerous  "  in  the  migrations  "  at  La  Hache,  Williams 
and  Quesnel  Lakes.  I  saw  a  fine  male  in  the  shop  of  Mr.  Pound* 
at  Vernon,  which  was  shot  this  spring  on  Okanagah  Lake.  From 
accounts,  its  distribution  in  British  Columbia,  once  general,  is 
yearly  becoming  restricted  to  the  southern  districts.  Puget  Sound, 
Edwards  Bros. 

*27.    Peleoanui  oalifomious.     California  Brown  Pelican. 

This  species  has  been  seen  by  Mr.  Hamilton  on  La  Hache  and 
Williams  Lakes  in  company  with  the  preceding.  .  Mr.  J.  F.  Brown, 
of  Empire  Valley,  has  noted  them  in  the  Chilcotin  district,  British 
Columbia.  I  did  not  meet  with  either  species.  Tacoma,  Edwards 
Bros. 

28.  Merganier  amerioanus.     American  Merganser. 

29.  Merganier  lerrator.     Kod-breasted  Merganser. 

On  the  coast  there  was  little  difference  in  the  abundance  of  these 
resident  species.  Americanus  was  rare  in  the  interior,  where  both 
were  breeding. 

''^SO     LophodTtei  onoullatus.     Hooded  Merganner. 

Evenly  distributed  everywhere,  but  nowhere  abundant. 
*31.    Anai  boichat.    Mallard. 

Mallards  were  abundant  and  resident  in  every  locality  below 
4,000  feet  elevation. 

*32.    Anas  itrepera.    (iadwall. 

Rare.  Specimens  from  Puget  Sound  in  Edwards  Bros,  collec- 
tion. 
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88.    Anal  amerioana.    B»ldp«te. 

Very  abundant  on  Pacific  Coast  and  Puget  Sound  in  spring. 
Breeding  in  the  interior  lake  districts.  Ashcroft,  Clinton,  Lac  La 
Hacbe. 

84.    Anas  oarolineniii.    Green-wing  Teal. 

Assembling  in  incredible  numbers  on  the  flats  of  Nisqually 
River.     Resorting  with  others  to  the  interior  in  summer. 

86.    Axuui  diioori.    Blue- wing  Teal. 

Mr.  Fannin  calls  this  a  **  very  rare  bird  "  in  British  Columbia.  I 
found  it  breeding  about  several  of  the  small  lakes  in  the  vicinity  of 
Lac  La  Hache.    A  male,  female  and  three  young  were  secured. 

86.  Axuui  oyanoptera.    Cinnamon  Teal. 

To  Mr.  Fannin's  two  records  of  this  species  I  can  add  several. 
In  the  smaller,  more  retired,  woodland  lakes  along  the  Cariboo 
Road  above  Clinton,  I  frequently  flushed  the  Cinnamon  Teal. 
Only  one  specimen  was  secured.  Mr.  D.  McKinley,  Lac  La  Hache, 
says  the  "  red  teal "  breeds  sparingly  in  that  neighborhood  every 
year. 

87.  Spatula  olypeata.    Sbo^eller. 

Numerous  on  Puget  Sound  in  spring.  A  few  found  breeding 
along  the  Cariboo  Road. 

88.  Daiila  acuta.    Pintail. 

Abundant  in  all  coast  waters  during  migrations;  breeding 
throughout  the  interior. 

*89.    Aix  spousa.     Wood  Duck. 

Rarely  met  with.  Puget  Sound  specimens  in  Edwards  Bros, 
museum. 

*^0.    Aythya  amerioaua.    Red-head. 

Reported  as  a  rare  duck  in  the  vicinity  of  Tacoma,  by  Edwards 
Bros.  A  few  were  found  breeding  with  A,  vallisnerla  about  an 
alkali  lake  near  Lac  La  Hache. 

41.    Aythya  yallisueria.    Canva«-baok. 

Sparingly  distributed  over  the  entire  country  and  summering  on 
the  more  inaccessible  lakes  of  the  northern  interior. 

*A2.    Aythya  marila  nearotioa.     American  Scaup  Duck. 

Plentifully  distributed.  A  summer  resident  east  of  Cascades  in 
all  parts  visited. 
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MS.    Aythya  afflnii.    Lesser  Scaup  Daok. 

Rare.  A  specimen  in  Edwards  Bros,  collection  and  one  in  the 
British  Columbia  Museum,  at  Victoria,  belong  to  this  species. 

44.  OUnoionetta  olmngula  amerioana.    Amerioan  Golden  Eye. 

Several  seen  at  Nisqually.  In  the  interior  an  abundant  summer 
resident.    Thev  occasionally  nest  on  the  ground. 

45.  Olauoionetta  iilandioa.    Barrow's  Golden  Eye. 

Two  specimens  collected  on  Puget  Sound  by  Jos.  Edwards,  who 
pronounces  them  to  be  rare.  In  the  eastern  Cascade  region  they 
asssociate  and  breed  with  O.  elangula  americana  in  the  proportion 
of  one  to  three. 

46.  Charitonetta  albeola.    Baffle  Head. 

Same  distribution  as  Olauoionetta  elangula  americana, 

*47.    Clangnla  hyemalii.    Old  Sqoaw. 

A  few  seen  on  the  Vancouver  Island  coast.  Puget  Sound  ; 
Edwards  Bros. 

MS.    Hiitrionioui  hiitrionioui.    Harlequin  Duck. 

Rare  in  Puget  Sound,  Edwards  Bros.  Rare  at  Lac  La  Hache, 
Duncan  McKinley. 

49.    Oidemia  amerioana.    American  Scoter. 

A  few  noted  at  Nisqually  among  flocks  of  0,  deglandi, 

*M,    Oidemia  deglandi.    Wbite-winged  Scoter. 

Most  abundant  of  the  genus,  both  on  the  coast  and  mainland 
interior.  I  am  convinced  it  breeds  as  far  south  as  150-Mile  House, 
Cariboo  Road,  individuals  being  seen  at  Lac  La  Hache  July  4. 

*51.    Oidemia  peripicillata.    Surf  Scoter. 

Fairly  abundant  on  coast  sounds  and  harbors  during  my  stay. 

^52.    EriBmatnra  mbida.    Ruddy  Duck. 

Sparingly  represented  on  the  interior  lakes  during  summer. 
Not  met  with  on  coast.     Puget  Sound,  Edwards  Bros. 

*58.    Aniar  albifroni  gambeli.    American  White-fronted  Qoose. 

A  few  seen  at  Nisqually  are  referable  to  this  species.  Tacoma, 
Edwards  Bros.     It  is  not  probable  that  they  breed  on  Puget  Sound. 

64.    Branta  canadeniii.    Canada  Goose. 

In  flocks  on  the  mud  flats  of  Puget  Sound  during  April.  Accord- 
ing to  the  McKinleys  it  breeds  about  the  mainland  lakes  and  is  dis- 
tinguished from  smaller  races  by  the  name  of  "Honker."     One 
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specimen  shot  at  Nisqually  is  referable  to  this  species,  but  resembles 
occidental^  in  color  of  lower  parts. 

66.    Branta  oanadeniii  hatohintii.    Untcbin's  Goose. 

56.    Branta  canadeniii  oooidentalis.    White-cheeked  Goose. 

*67.    Branta  oanadeniii  minima.    Cackling  Goose. 

Intergrades  connect  any  series  of  Washington  birds  of  this  group 
so  completely  that  it  is  impossible  to  class  every  individual  by  its 
size  or  coloration.  Three  specimens  obtained  from  the  same 
flock  may  be  severally  referred  to  hutchinsii  and  oecidentaliSj  one 
of  them  being  intermediate  between  hutchiimi  and  occidentnlu  and 
another  between  hutchinsii  and  minima.  All  the  Canada  geese 
obtained  on  my  trip  were  secured  at  Nisqually  in  April  and  were 
migrants.  If  Mr.  Fannin's  statements  are  based  on  authentic 
records  and  on  specimens  taken  in  the  proper  season,  canadensis  and 
hutchinsii  breed  in  the  same  localities  on  the  mainland,  a  state  of 
affairs  unknown  east  of  the  Rockies  and  inconsistent  with  their 
classiflcation  as  it  now  stands  in  the  books.  The  bulk  of  Pacific 
coast  skins  examined  present  a  most  puzzling  constancy  in  their  inter 
mediate  size  coupled  with  an  inconstancy  of  coloration  which  makes 
their  classiflcation  by  the  most  adjustable  formula  of  little  value. 

The  faunal  position  of  Puget  Sound  and  the  Gulf  of  Georgia 
makes  them  the  winter  resort  not  only  of  canadensis  but  of  all  its 
three  offshoots,  thus  presenting  an  array  of  combinations  in  winter 
which  the  magic  wand  of  migration  alone  can  classify.  Until  we 
follow  and  secure  them  on  their  breeding  grounds  the  true  relation- 
ships of  the  Branta  canadensis  group  in  British  Columbia  will 
remain  a  mystery.  But  it  is  probable  it  will  resolve  itself  at  that  sea- 
son into  a  case  of  parallel  intergradation,  occidentalis  east  of  the 
Cascades  insensibly  diminishing  into  minima,  and  west  of  the  Cas- 
cades, cnnadensis  merging  into  hutchinsii,  as  they  severally  approach 
the  Arctic  Circle. 

*58.    Branta  nigricans.     Black  lirant. 

Numerous  on  the  larger  bodies  of  salt  water  during  March  and 
April. 

^59.    Olor  oolumbianus.    Whistling  Swan. 

Puget  Sound,  Edwards  Bros.;  Vancouver  Island,  W.  Lindley ; 
Vernon,  W.  C.  Pound ;  La  Hache  and  Williams  Lakes  (breeds), 
G.  Hamilton. 
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*60.    Olor  buoeinator.    Trumpeter  Swan. 

Six  Trumpeters  were  seen  at  NUqually.  They  migrate  along  the 
Cohimbia  and  visit  Lac  La  Hache  in  fall. 

*81.    Botaami  lentiginoiui.    American  Bittern. 

Noted  only  in  the  interior  of  British  Columbia  where  it  breeds. 

62.    Ardea  herodiaf .    Great  Blue  Heron. 

Abounds  on  the  coast.  Contrary  to  Mr.  Fannin's  experience,  I 
was  struck  by  the  total  absence  of  this  heron  from  the  interior,  none 
being  seen  or  heard  of.  An  old  male  from  Nisqually  is  darker  on 
sides  of  neck  than  any  other  examples  examined.  Mr.  Chapman 
informs  me  that  it  is  possible,  from  imperfect  specimens  sent  to  the 
American  Museum  of  Natural  History  from  the  (^ueen  Charlotte 
Islands,  that  a  darker  race  inhabits  the  region  of  maximum  rainfall 
on  the  Pacific  coast.  Specimens  in  the  Victoria  Mueeum,  from 
Vancouver  Island,  neither  strengthen  nor  disprove  this  theory. 

*63.     Oral  eaxutdeniii.     Little  Brown  Crane. 

Passing  in  flocks  along  the  shores  of  Puget  Sound  with  the  next 
species.     Heard  of,  but  not  seen,  in  the  interior  of  British  Columbia. 

*M.    Gmi  mezieana.    Sandhill  Crane. 

Breeding  in  isolated  pairs  through  the  lake  region  of  British 
Columbia.     Young  found  in  early  July. 

*W.    Ballui  Tirginianui.    Virginia  Bail. 

Tacoma,  Edwards  Bros. ;  Victoria,  A.  J.  Maynard. 
66.    Poraana  oarolina.    Sora. 

Breeding  commonly  throughout  British  Columbia.  Not  seen  in 
Washington. 

*67.    Fnlira  amerioana.    American  Coot. 

Oftener  heard  than  seen  about  the  lakes  of  coast  and  interior, 
where  they  breed. 

68.    Crymopliilai  falioarias.     K«<1  Phalarope. 

None  seen.  A  female  in  the  collection  was  taken  by  Mr.  Lindley 
near  Victoria. 

*69.    Oallinago  delioata.     Wilson's  Snipe. 

Abundant  in  spring  along  the  coast.  Breeds  sparingly  in  the 
east  Cascade  region. 

*70.    Maerorhamphus  soolopaoeai.     Long-billed  Dowitohcr. 
A  few  seen  among  flocks  of  Tringas  at  Nisqually. 
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*71.    TringE  oanutui.    Knot. 

Sparingly  associated  with  preceding  during  spring  migration 
along  the  coast. 

72.    Tringa  minutUla.    Least  Sandpiper. 

Six  seen  and  two  shot  at  Nelson.  Breed  sparingly  by  the  lakes 
of  Okanagan  Valley  and  Rocky  Mountain  districts.  Migrant  on 
coast  of  Washington  and  Vancouver  Island. 

78.    Tringa  alpina  paoiiioa.    Red-backed  Sandpiper. 

Abundant  about  coast  waters  in  spring.  None  seen  during 
breeding  season. 

74.    Ereunetei  oooidentalii.    Western  Sandpiper. 

Common  on  coast  in  spring  and  breeding  in  suitable  parts  of  the 
interior.  Two  male  specimens  from  Tacoma  and  Victoria  are 
smaller  than  the  minimum  measurements  assigned  by  Mr.  Ridgway 
to  oceidehtalis  but  their  bills  exceed  the  average  for  pudlltts.  Color- 
ation in  all  is  that  of  oceidentalu.  Perhaps,  if  Mr.  Chapman's 
specimen  of  *'  pusillu^s^^*  taken  at  Ducks,  British  Columbia,  shows 
rusty  tinge  of  upper  parts  it  may  be  considered  a  dwarf  example 
of  the  western  species. 

76.  Totanui  melanoleaoui.    Greater  Yellow  Legs. 

Found  along  coast  during  migrations.  Breeding  about  inland 
lakes  as  far  south  as  Clinton.  At  this  season  both  sexes  stand  sen- 
tinel on  the  tops  of  trees  in  the  vicinity  of  the  nest,  rarely  alighting 
on  the  ground  during  the  presence  of  an  intruder.  The  newly 
fledged  young  often  follow  the  example  of  their  parents  in  this 
respect.  From  this  elevated  position  the  male  keeps  up  an  inces- 
sant cramor  throughout  the  day.  One  series  of  notes,  uttered  only 
during  periods  of  fancied  security,  is  peculiar  and  unquestionably 
a  love  song. 

*76.    TotanuB  flayipei.    Yellow  Legs. 

One  seen  (?)  at  Nisqually.  Specimen  seen  in  central  British  Col- 
umbia. 

77.  Aotitis  maoalaria.    Spottcxl  SaiKlpiper. 

Two  seen  on  the  shores  of  Puget  Sound.  Rare  at  Tacoma. 
Fairly  abundant  about  all  interior  lakes. 

78.  Kumenius  long^rostrii.     Long-billed  Curlew. 

Seen  at  Victoria  and  Lulu  Island  in  May,  Breeding  at  Lac  La 
Hache  and  Vernon. 
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*70.    Vumeniiu  hadfonioui.    Hadsonian  Curlew. 

Several  were  noted  on  Tacoipa  flats  and  one  near  Victoria. 
Specimens  in  collection  of  Edwards  Bros. 

SO.    Cluuradriui  domisioai  falvui.    Pacific  (lolden  Plover. 

A  male,  shot  in  winter  at  Victoria  by  Mr.  Lindley,  may  be  pro- 
visionally referred  to  this  subspecies.  Mr.  Fannin  does  not  recog- 
nize the  existence  of  it  in  his  list.  Until  more  material  is  secured 
it  remains  an  open  question  whether  fulvus  migrates  along  the 
Pacific  coast  of  America. 

n.    Aegialitii  vooifera.    Kildeer. 

Heard  migrating  on  the  coast,  where  it  is  considered  rare  by 
Edwards  Bros.  Breeds  sparingly  about  inland  lakes  as  far  as  53^, 
Nowhere  abundant 

*88.    Arenaria  interprei.    Turnstone. 
Puget  Sound,  Edwards  Bros.     None  seen  alive, 

*S3*    Httmatopui  baehmani.    Black  Oyster  Catcher. 

•  Islands  of  Gulf  of  Georgia.     Puget  Sound,  Edwards  Bros. 

*S4.    Oreortyx  piotai.    Moantain  Partridge. 

A  few  seen  at  Nisqually.  Tacoraa,  Edwards  Bros.  The  vicinity 
of  Puget  Sound  at  present  is  debatable  ground  between  the  intro- 
duced and  indigenous  birds  of  this  species.  The  northern  limit  of 
Oreortyx  pictus  in  Washington,  prior  to  the  intruduction  of  Cali- 
fornia and  Oregon  birds  probably  reached  the  southern  shores  of 
Puget  Sound.  At  present  they  reside  in  suitable  places  over  east- 
em  Washington,  southern  Vancouver  Island  and  the  southern  Cas- 
cade region  of  British  Columbia. 

S6.    Callipepla  oalifornioa.    California  Partridge. 

86.    Callipepla  oalifornioa  vallioola.    Vallev  Partridge. 

A  male,  taken  at  Nisqually,  is  a  nearly  typical  vallicola.  Three 
males  from  Vancouver  Island  are  intermediate  between  califomica 
and  vallicola,  but  agree  more  nearly  with  the  latter.  So  complete 
has  been  the  admixture  of  native  with  introduced  birds  of  both 
forms  from  California  that  typical  examples  of  either  are  a  rarity. 
One,  if  not  both,  is  indigenous  to  the  coast  and  interior  valleys  of  cer- 
tain parts  of  Washington,  but  to  what  extent  it  will  now  be  impos- 
sible to  determine.  In  common  with  the  preceding  species  and  two 
species  of  Asiatic  Pheasant,  both  California  and  Valley  Quail  have 
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become  naturalized  and  abundant  throughout  the  settled  parts  of 
Vancouver  Island. 

87.  Dendragapai  obioumi  faliginosui.    Sooty  Groaoe. 

Abundant  everywhere  and  at  all  elevations  west  of  the  Cascades. 
This  form  reappears  on  the  higher  areas  of  increased  rainfall 
between  the  Rockj  Mountains  and  Cascades  in  British  Columbia. 

88.  Dendragapas  obioumi  riohardionii.    Richardson's  Grouse. 

Everywhere  throughout  the  interior  of  British  Columbia.  A 
complete  series  of  this  race  from  all  parts  of  British  Columbia  com- 
pared with  a  like  series  oi  fuliginotfus  will  be  likely  to  present  cer- 
tain facts  of  distribution  and  differentiation  quite  at  variance  with 
our  present  view  of  the  subject. 

89.  Dendragapai  franklinii.    Franklin's  (irou8e. 

Numerous  on  the  slopes  and  summits  of  the  higher  mountains  of 
the  mainland  to  and  including  the  Cascades  and  Rockies.  On  the 
Cascades  as  far  south  as  Nachess  Pass,  Washington. 

90.  Bonasa  umbellai  togata.    Canadian  Ruffed  Grouse. 

91.  Bonaaa  ambellui  labini.    Oregon  Ruffed  Grouse. 

Specimens  from  districts  between  Cascade  and  Rocky  Mountains 
in  British  Columbia  are  pretty  uniformly  colored,  one  male  alone 
showing  red  phase  ofeabini.  Intermediates  nearly  connect  the  grayest 
coast  specimens  of  sahini  with  darkest  examples  of  tngaia  from  the 
interior.  A  male  sahini  from  Lulu  Island  has  a  nearly  typical 
togata  tail.  I  find  no  eastern  specimens  in  the  Academy's  collection 
comparable  in  grayness  with  any  from  British  Columbia  or  Wash- 
ington. 

^92.    Bonasa  umbellui  umbelloides.    Gray  Ruffed  (r rouse. 

Of  the  Ruffed  Grouse  found  in  the  Rockv  Mountains  at  Field  I 
failed  to  secure  specimens.     Mr.  Fannin  classes  them  as  umbelloides. 

98.    Lagopui  rupestrii.     Rock  Ptarmigan. 

Summits  of  Cascades,  Clinton,  Lac  La  Hache;  also  on  summits 
of  Rocky  Mountains,  Field,  Hector,  Ottertail.  Abundant,  descend- 
ing to  4,000  feet  in  winter. 

*94.     Lagopns  leaonmi.     White-tailed  Ptarmigan. 

Residents  inform  me  this  species  is  also  found  sparingly  in  winter 
in  Kicking  Horse  Pass,  British  Columbia.  One  obtained  at  Hector 
examined.  Reported  from  Soues  Mountain,  Clinton,  by  Mr.  Jos. 
Smith,  also  from  Mount  Tacoma,  Washington  ;  Edwards  Bros. 
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W.    Fedioeaetei  phasianellui  oolumbianui.    Columbian  Sbarp-Uiled  Grouse. 

Abounding  in  central  British  Columbia.  This  Grouse  is  not 
essentially  a  plain-haunting  bird.  I  found  them  frequent  on  the 
densely  wooded  plateau  extending  from  Clinton  to  108-Mile  House, 
Cariboo  Road  in  country  5,000  feet  above  the  sea  level. 

96.  Columba  fasoiata.    Band-tail  Pigeon. 

Found  at  Tacoma,  Vancouver  Island  and  Lulu  Island.  Not  met 
with  elsewhere  nor  reported  from  east  of  Cascades. 

97.  Zanaidura  maoroara.    Mourning  Dove. 

Sparingly  represented  in  interior  of  British  Columbia  as  far 
north  as  Clinton. 

*96.    PMUdogryphai  californianai.     California^  Vulture. 

Seen  on  Lulu  Island  as  late  as  "  three  or  four  years  ago ''  by  Mr. 
W.  London.    "None  seen  since,  used  to  be  common." 

*99.    Catliartei  aura.    Turkey  Vulture. 

Numerous  on  Puget  Sound.  In  greatly  diminished  numbers  over 
the  whole  Province  of  British  Columbia  as  far  north  as  Lac  La 
Hache. 

100.  Cireni  hudaoniui.    Mareb  Hawk. 

Noted  at  every  stopping  place.    Nowhere  abundant. 

101.  Aooipiter  velox.    Bbarp-sbinned  Hawk. 

Cosmpolitan  but  not  abundant. 

102.  Aoeiptier  oooperi.    Cooper's  Hawk. 

Distribution  general.  Breeding  at  Lac  La  Hache.  Rocky  Moun- 
tains, 7,000  feet.    Rare. 

M08.     Aeeipiter  atrieapillui.     American  Goshawk. 

Seen  only  at  Vernon. 

n04.    Batao  borealit  ealnrni.    Western  Red  Tail. 

Distribution  and  abundance  like  that  of  the  eastern  form.  Breed- 
ing near  the  summits  of  Ilockies  at  Field. 

105.  Buteo  lineatai  elegana.    Red-bellied  Hawk. 

Hawks,  presumably  of  this  species,  were  thrice  seen  in  the  Brit- 
ish Columbia  interior. 

106.  Butao  iwainioni.    Swainson's  Hawk. 

Breeds  in  the  arid,  mountainous  interior.  In  July  I  found  them 
abundant  on  the  higher  unwooded  elevations  at  the  head  of  Okana- 
gan  Lake  near  Vemoii.    One  evening  they  congregated  about  the 
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summit  of  a  rocky  eminence,  3,000  feet  above  {he  lake,  to  the  num- 
ber of  three  or  four  hundred,  every  large  boulder  seating  one  or 
more  birds,  and  many  others  sitting  contentedly  on  the  flat  ground. 
Ninety  per  cent  of  those  which  flew  near  me  were  in  the  dark  phases 
of  plumage,  some  of  them  appearing  uniformly  black  as  they  swept 
past.  Three  females  secured  had  the  crop  stufied  exclusively  with 
grasshoppers. 

*107.    Arohibateo  lagopui  lanoti-johannii.    American  Roagb-legged  Hawk. 

.  One  seen  at  Vernon,  and  a  specimen  seen  at  the  same  place  in  the 
collection  of  Mr.  Pound.  Another,  shot  on  Vancouver  Island,  is  in 
the  possession  of  Mr.  Lindley,  of  Victoria.  Considered  a  very  rare 
bird  on  the  Pacific  Coast 

*10S.    Aquila  ohryiaetoi.    Golden  Eagle. 

Seen  two  or  three  times  in  the  interior  mountains.  As  rare  in 
British  Columbia  as  on  the  Atlantic  seaboard. 

*109.    HaliflBBtui  leuoooephalui.    Bald  Eagle. 

As  omnipresent  in  British  Columbia  and  Washington  as  the  lakes 
and  streams. 

*110.    Faloo  peregrinui  anatum>    Duck  Hawk. 

Rare.  I  refer  two  specimens  seen  east  of  the  Cascades  to  this 
species.     They  reach  the  Pacific. 

Hll.    Falco  peregrinuB  pealei.    Pealo's  Falcon. 

Mounted  specimens  seen  in  the  shop  of  Mr.  Inglis,  of  Vancouver, 
British  Columbia.  Duck  Hawks  of  both  (?)  races  were  seen  at 
Nisqually. 

112.     Faloo  oolumbariuB.     Pigeon  Hawk. 

A  mated  pair  shot  at  Lac  La  Hache. 

118.    Faloo  oolumbarias  suokleyi.     Black  Merlin. 

Examples  seen  on  the  coast  should  be  classed  under  this  name, 
though  Mr.  Fannin  has  found  both  west  of  the  Cascades.  A  speci- 
men from  Victoria  is  in  the  collection. 

114.     Falco  riohardsonii.     Richardson's  Merlin. 

One  shot  at  the  head  of  Okanagan  Lake. 

116.     Faloo  sparyeriuB.     American  Sparrow  Hawk. 

Everywhere  the  most  abundant  Raptore. 
*116.    Pandion  halisetus  oarolinensis.    American  Osprey. 

Wherever  fish  abound  in  the  northwest  these  fishermen  have 
^'preempted  the  claim." 
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*117.    Alio  wilionianai.    Long-eared  Owl. 

Rare  everywhere,  but  likely  to  turn  up  anywhere  in  Washington 
or  British  Columbia.    Tacoma,  Edwards  Bros. 

118.    Alio  aecipitrinui.    Short- eared  Owl. 

Vancouver  and  Lulu  Islands ;  at  Nisqually  and  about  the  lakes 
of  the  interior. 

*110.    Symium  oooidentale.    Spotted  Owl. 

A  specimen  taken  near  Tacoma  by  Edwards  Bros,  is  in  the  col- 
lection.   Others  have  been  seen  and  taken  in  that  vicinity. 

*1S0.    Sootiaptex  oinerea.    Great  Gray  Owl. 

One  shot  near  Vernon  was  mounted  by  Mr.  Pound  last  year. 

121.  Vyotala  aeadioa.    Saw-whet  Owl. 

An  immature  male  taken  at  Vernon  in  July.  Specimens 
mounted  in  the  collections  of  gentlemen  at  Victoria,  Vancouver 
and  Tacoma. 

122.  Megaioopi  asio  kamdoottii.    Kennicott's  Owl. 

I  obtained  a  male  from  Mr.  Lindley,  of  Victoria.  This  Owl 
entirely  escaped  notice  during  my  trip. 

123.  Bubo  Tirginianai.    Great  Horned  Owl. 

124.  Babo  virginianui  lubarotioui.    Western  Horned  Owl. 
*125.  Babo  virffinianui  aroticui .    Arctic  Homed  Owl. 
126.    Babo  virginianai  lataratai.    Dusky  Horned  Owl. 

A  discussion  of  the  Horned  Owls  of  Washington  and  British 
Columbia  will  be  found  in  the  article  in  the  Auk  already  referred 
to.  It  is  probable  that  all  the  races  of  Bubo  virgmianu8  are  to  be 
found  in  British  Columbia. 

*127.    Samia  ulala  caparoch.    Hawk  Owl. 

Vancouver  Island,  W.  F.  Lindley.     Vernon,  W.  C.  Pound. 
H28.    Speotyto  oanicolaria  hypogaea.    Burrowing  Owl. 

A  special  trip  was  made  in  the  vicinity  of  Kamloops  and  Ash- 
croft  for  this  species,  but  no  trace  remained  of  the  colonies  once 
existing  there.  The  last  pair  known  to  remain  in  that  locality 
lived  in  a  badger's  burrow  on  the  bank  of  Thompson  River,  near 
the  ferryman's  house.  None  have  been  seen  at  Kamloops  or  Ash- 
croft  since  1890. 

129.    Olauoidium  gnoma.  •  Pygmy  Owl. 

Interior  British  Columbia  birds  secured  at  Vernon  are  true 
gnoma,    Mr.  Pound  says  they  winter  there. 
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180.  Olaaoidium  gnoma  oalifornioam.    (.'alifornia  Pygmy  Owl. 
Numerous  west  of  Cascades. 

181.  Ceryle  aloyon.    Kingfisher. 

Cosmopolitan  and  resident  on  the  coast  all  winter. 

188.    Dryobatet  ▼illotat  leaoomelai.    Northern  Hairy  Woodpecker. 

In  a  series  of  eight  skins,  one,  a  young  female,  lacks  the  white 
spotting  on  wing  coverts  characteristic  of  letieomelas.  It  is  also 
much  smaller  than  the  rest,  whose  measurements  correspond  to  those 
given  by  Mr.  Ridgway  for  leucomelaa. 

188.    Dryobates  ▼illotut  harritii.    Harris's  Woodpecker. 

Three,  of  nine  specimens,  have  unspotted  wing  coverts,  the  rest 
are  spotted  in  varying  degrees  but  less  so  than  darkest  examples  of 
villosua.  An  adult  male  from  Nisqually,  with  unspotted  wing  cov- 
erts, lacks  the  sooty  suffusion  of  under  parts  in  a  remarkable 
degree. 

184.    Dryobates  pabeieens  ore<BOUS.    Batchelder's  Woodpecker. 

Mr.  Fannin  includes  2).  pubeseens  as  a  ''  common  resident  east  of 
and  including  Cascades,"  a  statement  which  my  series  of  twenty- 
one  specimens  fails  to  prove.  Four  interior  specimens  contained  in 
the  Streator  collection  are  classed  as  intermediates  between  pubes* 
eens  and  orececxM.  On  examination  I  find  that  these  agree  with 
mine  in  the  lack  of  distinct  markings  of  lower  tail  coverts,  one  of 
these  and  six  of  the  others  showing  traces  of  streaks  on  that  part. 
In  lack  of  white  markings  of  wing  coverts  and  secondaries  the 
majority  of  the  series  agree  with  orececu^^  six  being  intermediate 
between  that  race  and  pubescena. 

*135.    XenopioUB  albolarvatat.     Whito-headed  WoodpAoker. 

This  bird  has  a  claim  to  notice  in  this  })aper,  solely  on  evidence 
of  woodsmen  at  Vernon,  who  assert  they  sometimes  see  a  "  little 
white-headed  sapsucker  "  in  the  forests  at  the  head  of  Lake  Okana- 
gan.  The  striking  difference  between  this  and  any  other  species  of 
Woodpecker  makes  this  testimony  worth  notice. 

136.  SpbyrapicuB  variuB  nuohaliB.    Red-naped  Sapsuoker. 

Generally  distributed  and  breeding  throughout  the  interior.  Did 
not  see  it  in  Washington  nor  on  the  British  Columbia  coast. 

137.  SphyrapiCQi  ruber.     Red-breasted  8ap8ucker. 

A  male,  shot  near  Tacoma  was  the  onlv  one  seen. 
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18S.    CeopUeeut  pilaatas.    Pileated  Woodpecker. 

Found  in  comparative  abundance  everywhere. 

189.    Melanerpet  torquatat.    Lewis'  Woodpecker. 

East  of  Cascades  only.  Rare  in  some  localities,  in  others  abun- 
dant 

*140.    CoUptet  anratiif .    Flicker. 

Two  specimens  in  the  Victoria  Museum  appear  to  be  unmixed 
auratu8.  I  neither  saw  nor  heard  of  pure  auratus  in  the  interior  of 
British  Columbia  nor  in  Washington. 

141.    CoUptet  oafer.    Red-shafted  Flicker. 

14S.    Colaptes  oafer  aaturatior.    Northwest  Flicker. 

While  cafer  seems  to  be  exclusively  an  eastern  Cascade  species, 
saturatiar  cannot  be  said  to  confine  itself  to  the  coast,  examples  from 
local  areas  of  great  rainfall  in  the  interior  being  indistinguishable 
from  ordinary  Vancouver  Island  specimens.  Hybrids  between 
these  forms  and  auralus  are  exceptionally  abundant  in  the  north- 
west and  have  been  made  the  subject  of  a  special  paper  in  Science, 
Vol.  XX,  No.  514,  to  which  the  reader  is  referred. 

148.    Chordailet  virginianua.    Nighthawk. 
Abundant  in  all  interior  localities. 

144.  Chordailet  virginianas  henryi.    Western  Nighthawk. 

Had  not  arrived  on  coast  during  my  stay.  Tacoma,  Edwards 
Bros. 

145.  Cypteloidet  niger.    Black  Swift. 

First  seen  at  Lulu  Island,  May  25th,  and  more  seen  on  the  26th, 
migrating  leisurely.  Frequently  seen  in  great  flocks  on  the  Thomp- 
son and  over  the  lakes  near  Ashcrofb.  On  the  7th  of  June  my 
notes  report  "  2,000  hovering  low  about  a  small  lake,"  the  only 
chance  I  had  to  secure  specimens.  They  remained  there  all  that 
day  but  were  gone  the  next  day.  Occasional  flocks  appeared  at 
Clinton,  Lac  La  Hache,  Ashcroft  and  Kamloops  until  June  12th. 
They  were  again  seen  at  Vernon,  June  22nd.  At  no  time  did  they 
appear  singly  or  in  detached  pairs. 

The  mystery  of  their  nidification  I  was  unable  to  solve,  as  they 
appeared  on  all  occasions  to  be  eregarious  and  nomadic,  rarely 
remaining  two  days  in  the  same  place.  None  were  seen  on  the 
mountains  during  ascent,  but  they  frequently  disappeared  among 
them    after    a    foray    in    the    valley.       At    no    time    did    they 
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display  the  arts  indicative  of  the  breeding  period  seen  in  other 
birds,  not  a  call  note  or  other  sign  of  recognition  being  detected 
during  my  extended  acquaintance  with  them. 

146.  Chaetura  vauxii.    Vaux's  Swift. 

Arrived  April  11th,  at  Nisqually  and  May  13th  at  Goldstream, 
where  they  were  an  abundant  migrant,  associating  at  times  with  C 
niger.    Seen  at  Lac  La  Hache,  July  1st.       • 

147.  Selaiphorat  mfat.    Rufous  Humming-bird. 

Incredibly  numerous  on  the  coast  during  April  migration ;  nest- 
ing at  Nisqually  while  night  frosts  still  lingered  and  mercury  aver- 
aged 45^  to  50^  during  the  day.  Scarcely  less  common  in  many 
parts  of  the  interior  districts  and  found  on  the  summits  of  highest 
mountains,  including  the  Rockies.  Nests  with  eggs  nearly  hatched 
found  April  18th. 

*148.    Stellnla  oaUiope.    Calliope  Humming-bird. 

A  few  very  small  **  hummers"  frequenting  the  interior  and  south- 
ern Rocky  Mountain  districts  were  probably  S.  calliope. 

m 

149.  Tyrannat  tyraxmat.    Kingbird. 
Abundant  in  the  interior. 

150.  Tyrannat  vertioalifl.     Arkansas  Kingbird. 

Finds  its  northern  limit  a  few  miles  south  of  Clinton.  Ranges 
west  in  the  breeding  season  to  the  Selkirk  Mountains.  I  did  not 
find  it  on  the  coast. 

151.  Sayornit  taya.    Say '8  Flycatcher. 

Not  common.     Same  distribution  as  preceding  species. 

158.    Contoput  borealit.    Olive-sided  Flycatcher. 

Breeding  at  high  altitudes  in  the  east  C/ascade  and  Rocky  Moun- 
tain districts. 

153.  ContopnB  riohardflonii.    Western  Wood  Powee. 

Not  abundant,  but  represented  in  all  localities  visited. 

154.  Empidonaz  diffioilifl.     Western  Flycatcher. 

Mr.  Streator  says  that  this  species,  while  "  common  in  the  coast 
region,"  is  "  more  so  in  the  interior."  Not  only  is  this  disproved  by 
the  specimens  taken  by  him  but  by  my  own  skins,  all  of  which 
came  from  west  of  the  Cascades. 
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166.    SmpidoiuuL  putillas.    Little  Flyoatoher. 

166.  SmpidoiuuL  pusillni  trailUi.    Train's  Flycatcher. 

The  relationships  of  these  forms  in  British  Columbia  are  confus- 
ing, apparently  reversing  the  relative  distribution  of  eastern  and 
western  as  it  obtains  farther  south.  Six  specimens  from  Ashcroft, 
Vernon  and  Lac  La  Hache,  are  pusillua ;  one  from  Lac  La  Hache 
is  evidently  traillii.  Three  from  Lulu  Island,  slightly  yellower 
below  and  browner  above  than  interior  skins,  appear  to  be  trailliu 
Three  of  Mr.  Streator's  birds  are  from  the  eastern  and  three  from 
the  western  Cascade  regions,  yet  all  appear  to  be  traillii  with  larger 
bills,  while  all  of  mine  from  the  same  regions  more  nearly  resemble 
putillus.  I  incline  to  the  theory  that  traillii  ranges  boreally 
through  northern,  eastern  and  western  British  Columbia,  centrally 
receiving  a  slight  admixture  of  ptisillus  through  the  intrusion  of 
the  upper  Sonoran  element  into  the  country  around  Ashcroft. 

167.  SmpidoiuuL  hammondi.    Hammond's  Flycatcher. 

Of  uniform  distribution  over  mainland  and  islands.  Breeding 
wherever  found. 

168.  Otoeorit  alpettris  merrilli.    Diuky-horned  Lark. 
Breeding  in  the  highland  valleys  near  Ashcroft. 

169.  Pie*  pioa  hadtonioa.    American  Magpie. 

Well  scattered  over  the  interior  but  nowhere  so  common  as  in 
Okanagan  Valley  near  Vernon. 

160.  Cyanooitta  ttelleri.    Steller's  Jay. 

Found  only  on  the  coast  and  west  Cascade  slopes.  Both  Fannin 
and  Streator  assert  they  are  found  in  the  interior,  a  statement  dis- 
proved by  all  the  specimens  secured. 

161.  Cyanooitta  ttelleri  annectene.    Black-headed  Jay. 

While  many  of  the  interior  specimens  are  intermediate,  all  are 
more  referable  to  annectens  than  stelleri. 

162.  Perisoreut  oanadentit  oapitalit.    Rocky  Mountain  Jay. 

I  noted  these  Jays  at  Lac  La  Hache,  Bonaparte,  Vernon,  Nelson 
and  Field. 

168.    Perieoreus  obsoamt.    Oregon  Jay. 

One  specimen  was  taken  at  Nisqually.  They  are  not  numerous 
on  Vancouver  Island  and  mav  be  said  to  be  rare  in  summer  on  the 
coast.  Mr.  Fannin  seems  to  have  confounded  this  species  with  P. 
eanaderma  cnpitalis  as  a  resident  of  the  interior.     I  have  no  mate- 
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rial  to  show  how  far  ohscurus  reaches  eastward,  nor  just  where  the 
western  range  of  capitulia  terminates. 

164.  (t)  Corvnt  ooraz  sinuatni.    Amerioan  Raven. 

RaveDS  were  abundant  in  the  Cascades,  rare  in  the  Bonaparte 
Valley,  at  Lac  La  Hache  and  at  Vernou,  but  at  Nelson  became 
abundant  again.  One  specimen  secured  at  the  latter  place 
approaches  more  nearly  to  sinnatus  than  principalis^  the  latter  being 
given  by  Mr.  Fannin  for  British  Columbia. 

165.  Corvnt  amerioanut.     [  Northwest  Crow. 
Corvnt  oanrinnt.        J 

On  the  west  coast  crows  are  abundant.  In  the  interior  of  British 
Columbia  they  are  found  in  diminished  numbers.  Their  habits  and 
voices  are  essentially  the  same.  In  size  they  are  extremely  variable, 
the  smallest  individuals  being  found  on  the  shores  of  the  Pacific, 
the  larger  ones  coming  from  the  interior  of  British  Columbia. 
These  are  connected  by  an  uubroken  series  of  intergrades.  In  col- 
oration they  are  also  variable,  many  specimens  of  both  large  and 
small  birds  differing  but  slightly  from  americanvs  of  the  east,  but 
the  average  of  all  British  Columbia  specimens  is  less  glossy  than 
that  of  eastern  birds,  the  reflections  being  confined  chiefly  to  head, 
neck  and  wiug  coverts,  and  often  lacking  on  lower  parts.  Large 
and  small  birds  pair  together,  both  east  and  west  of  the  Cascades. 
Average  measurements  of  northwest  crows,  as  compared  with  those 
of  birds  from  the  Atlantic  slope  are  decidedly  less.  These  facts  not 
only  confirm  Baird's  theory  that  caurinvs  is  a  "dwarfed  race*'  of 
auierlcanm^  but  show  that  they,  together  with  the  larger  crows  of 
the  northwest,  should  be  separated  from  Corvus  americanu)*  of  the 
east  under  the  name  Corvun  americanxii<  caurinns,  A  detailed  dis- 
cussion of  the  relationships  of  the  birds  in  question,  with  tables  of 
comparative  measurements,  is  contained  in  the  Auk  for  January, 
1893. 

166.  PioioorvuB  colnmbiaiias.    Clarke's  Nuteracker. 

Extending  from  the  summits  of  Cascades  to  the  summits  of 
Rocky  Mountains  in  summer.  Rare  at  Clinton  and  Lac  La  Hache 
but  wintering  wherever  found.  The  Indians  declare  they  breed  in 
February  and  again  in  July. 

167.  Holothras  ater.   .Cowbird. 

A  young  male  was  shot  at  Vernon.  Mr.  D.  McKinley  reports 
them  as  occasionally  visiting  the  cattle  corrals  at  Lac  La  Hache. 
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*168^    Xantliooephalat  zanthooephalat.    Yellow-headed  Blackbird. 

I  saw  a  skin  of  this  bird,  shot  at  Vernon.  Clinton ;  J.  Smith. 
Lac  La  Hache,  McKinley  Bros. ;  White  Valley,  Okanagan.  Cas- 
ually breeding  in  British  Columbia. 

169.  Agelains  phoeaioent.    Red-wing  Blackbird. 

Of  very  local  occurrence.  Found  breeding  at  Victoria,  Lulu 
Island  and  Vernon.  In  a  series  of  twenty-three  Washington  and 
British  Columbia  skins  no  diflTerences  are  apparent  between  these 
and  Atlantic  coast  specimens. 

170.  StnmellA  magna  negleota.    Western  Meadowlark. 

Very  rare  at  Lac  La  Hache.  In  all  other  open  situations  abun- 
dant, from  Vancouver  Island  to  the  Rocky  Mountain  foothills. 

171.  lotenu  ballookii.    Bullock's  Oriole. 

Rare  at  Ashcrofl  and  disiippearing  midway  between  Ashcroft 
and.  Clinton,  on  the  Bonaparte  River.  More  numerous  at  Kam- 
loops  and  abundant  around  Swan  Lake,  at  Vernon. 

172.  BeolaoophagiiB  oyanoeephalut.    Brewer's  Blackbird. 

Breeding  in  suitable  localities,  both  east  and  west  of  Cascades  to 
Vernon,  in  the  south,  and  Lac  La  Hache  in  the  north. 

178.    Pinioola  enaoleator.    Pine  Grosbeak. 

East  and  west  Cascade  and  Rocky  Mountain  regions  of  British 
Columbia.     Not  common. 

174.    Carpodaeut  parpurens  oalifornioat.    California  Purple  Finch. 
Found  breeding  on  the  coast 

*175.    Carpodaens  oattinii.    Cassin's  Purple  Finch. 

A  few  examples,  probably  of  this  species,  were  found  breeding  in 
the  interior.  ^ 

176.  Lozia  onrrirostra  minor.    American  Crossbill. 

Coextensive  Avith  coniferous  forests  at  all  elevations.  East  and 
west  of  Cascades. 

177.  Leaoottiote  tephroootis.     Gray-crowned  Finch. 

A  flock  of  these  was  seen  on  the  Rocky  Mountain  summits  near 
Field. 

178.  AcantUsI    Redpoll. 

A  Redpoll  secured  by  Mr.  Liudley  at  Victoria  resembles  lin- 
aria  but  is*  larger  and  otherwise  different.  From  my  lack 
of  specimens  of  the  other  forms  its  identity  remains  questionable. 
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179.  Spinas  pinnt.    Pine  Siskin. 

A  very  abundant  resident  in  all  localities. 

■ 

180.  Poooaetet  gramineat.    Vesper  Sparrow. 

Numerous  in  all  open  situations  between  the  Cascades  and 
Rockies  as  far  north  as  Lac  La  Hache.  The  presence  of  birds 
in  the  Ashcrofb  region,  so  nearly  identical  with  Atlantic  coast 
specimens,  is  at  variance  with  the  prevailing  tendency  of  west- 
ern forms  to  supplant  the  Boreal  in  that  locality. 

*181.    (?)  Poooaetet  gramineat  oonflnit.    Western  Vesper  Sparrow. 

I  wounded  a  singing  male  Vesper  Sparrow  near  Victoria,  but 
it  was  lost.  Fannin  calls  the  coast  Poocaetes,  P.  gramineus  con- 
finis.  If  it  differs  at  all  from  P.  gramineus  I  am  disposed  to 
think  it  will  prove  to  be  P.  gramineus  affinis. 

182.  Ammodramat  tandwiohentit.    Sandwich  Sparrow. 

183.  Ammodramat  tandwiohentit  alaadinat.    Western  Savanna  Sparrow. 

Mr.  Chapman  having  kindly  loaned  me  the  entire  series  of 
Ammodramus  in  the  Streator  collection,  I  am  enabled,  in  connec- 
tion with  my  own  series,  to  trace  the  relations  and  distribution 
of  the  two  forms  with  some  exactness.  Sixty-five  skins  from 
twenty  localities  in  Washington  and  British  Columbia,  taken  dur- 
ing regular  intervals  from  April  to  October  inclusive,  form  the 
basis  of  this  examination.  Alaiidlnus  breeds  in  all  localities  in 
Washington  and  British  Columbia,  from  the  Rocky  Mountains 
to  the  coast  (including  the  islands),  from  sea  level  to  an  eleva- 
tion of  5,000  feet.  It  probably  winters  sparingly  on  the  south 
shores  of  Puget  Sound,  and  begins  to  breed  there  the  second 
week  in  April.  In  the  interior  it  was  not  found  nesting  before 
June  Ist,  laying  probably  the  latter  part  of  May. 

Intermediates  referable  to  alaudinus  were  passing  northward 
in  flocks  on  Vancouver  Island  after  typical  alaudinus  had  begun 
to  breed  there.  These  connect  so  perfectly  the  two  forms  breed- 
ing respectively  in  Alaska  and  southern  British  Columbia  that  it 
is  impossible  to  classify  satisfactorily  any  but  the  extremes.  It 
is  on  this  account,  probably,  that  Mr.  Fannin  has  included  Van- 
couver Island  in  the  breeding  range  of  sandmichenxis.  On  the 
contrary,  typical  sandwichensis  have  all  passed  Victoria  by  the 
middle  of  May,  leaving  behind  them  typical  alaudinus  and  a  few 
intermediates  as  summer  residents.  In  the  interior  this  intergrad- 
ing  is  scarcely  noticeable,  due,  probably,  to  the  absence  of  sand- 
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vnehensis  as  a  migrant  east  of  the  Cascades.  The  proportion  of 
typical  saudxidchenais  to  alaudinuj*  during  migrations  on  the  coast 
is  as  one  in  twenty,  but  if  we  include  among  the  former  the 
lai^gest  intermediates  the  proportion  would  be  one  in  ten.  The 
bulk  of  typical  sandwichensis  probably  winter  on  the  coast  north 
of  Victoria,  while  the  majority  of  the  larger  intermediates  found 
migrating  at  Victoria  breed  south  of  the  55th  parallel.  Many 
intermediates  closely  resemble  A.  aandtuichenais  savanna.  It  is 
probable  one  of  these,  taken  in  San  Diego,  California,  by  W. 
0.  Emerson,  that  Mr.  Ridgway  has  wrongly  identified  as  belong- 
ing to  the  eastern  race.^ 

*184.    Chondettes  grammaeat  ttrigatat.    Western  Lark  Sparrow. 

Seen  only  at  Vernon,  where  two  pairs  of  adult  birds  were  feeding 
their  newly  fledged  young.  This  is  the  first  authentic  record  of 
Chondesies  north  of  the  United  States  boundary. 

*186.    Zonotriohia  qaerala.    Harris  Sparrow. 

A  specimen  of  this  unlooked-for  species,  shot  by  Mr.  Maynard 
near  Victoria,  was  shown  me  by  Mr.  Fannin.  As  it  has  not,  to 
my  knowledge,  been  put  on  record,  I  take  the  liberty  of  mention- 
ing it  here.  It  is  not  only  the  first  record  for  British  Columbia^ 
but  the  first  capture  of  the  species  on  the  Pacific  side  of  the  Rocky 
Mountains.     It  was  shot  early  in  April,  1891. 

186.  Zonotriohia  lenoophryt  intermedia.    lDterine<Hate  Sparrow. 

During  migrations  this  race  is  sparingly  scattered  as  far  west  as 
Vancouver  Island,  where  I  took  two  specimens.  It  becomes  more 
frequent  on  the  western  slope  of  the  Cascades  and  in  the  interior  I 
found  it  breeding  at  higher  latitudes  and  altitudes. 

187.  Zonotriohia  lenoophryt  gambeli.    Gambel's  Sparrow. 

A  very  abundant  summer  resident  on  the  coasts  of  British  Col- 
umbia and  Washington. 

188.  Zonotriohia  ooronata.    Golden-drowned  Sparrow. 

In  abundant  flocks  during  our  stay  at  Coldstream.  I  am  inclined 
to  doubt  Mr.  Fannin's  statement  that  they  are  resident  on  Van- 
couver Island  and  would  restrict  their  southern  range  in  summer  to 
the  Queen  Charlotte  Islands. 


»  Zoe,  April,  1890,  p.  45. 
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189.  Bpiiella  tooialit.    CblppiDg  Sparrow. 

190.  SpiMlla  tooialit  ariionae-    Wotem  Chipping  Sparrow. 

The  Chipping  Sparrows  of  British  Columbia  present  color  char- 
acters analogous  to  those  already  given  for  Empidatiax  punllua  and 
E,  pimllus  iraillii.  Measurements  of  six  specimens  from  Victoria 
coincide  with  those  of  average  socialis.  In  color  they  are  like  aod- 
alls,  being  darker  on  under  parts  than  arizojuE.  In  color  of  upper 
parts  many  may  be  referred  to  either  or  both  forms  with  equal  pro- 
priety. In  fact,  differences  between  breeding  specimens,  now  before 
me,  of  Bocialii  and  arizanae,  from  such  widely  remote  points  as  Fort 
Simpson,  Philadelphia,  California  and  central  Mexico,  are  so  slight 
and  inconstant  as  to  make  their  separation  of  questionable  import, 
I  would  refer  all  British  Columbia  specimens  collected  by  Mr. 
Streator  and  myself,  including  those  from  the  coast,  to  Bodalu^  with 
the  exception,  po9sibly,of  six  skins  collected  at  Ashcroft,  which  I 
agree  with  Mr.  Chapman  in  calling  '^intermediates."  Average 
measurements  of  the  eastern  and  western  forms  as  given  by  Mr. 
Ridgway,  with  those  of  specimens  from  Ashcroft  and  Victoria,  are 
appended : 


Wing. 

Tail. 

Exposed  Culmen. 

Socialis 

2-75 

2-47 

•35 

A  ri  zonae 

2-88 

2-51 

.35 

Ashcroft 

275 

2-32 

•35 

Vancouver 

Island 

2-77 

2-37 

•35 

191.  Spiiella  breweri.     Brewer's  Sparrow. 

I  was  induced  by  the  unusually  sweet  song  of  a  "  chipping  spar- 
row "  in  the  pine-wood  mountains  above  Ashcroft,  to  shoot  it.  It 
proved  the  only  specimen  of  Brewer*s  Sparrow  noted  during  the 
trip. 

192.  Janoo  hyemalis  oregonas.    Oregon  J  unco. 

193.  (1)  Janoo  hyemalis  shafeldti.    Kocky  Moantain  Juneo. 

After  comparing  my  series  of  thirty  Juncos  from  British  Colum- 
bia and  Washington  with  Mr.  Chapman's  lengthy  discussion  of  the 
Streator  series,  I  cannot  say  that  he  has  characterized  any  constant 
differences  between  eastern  and  western  Cascade  forms.  The  extent 
of  black  markings  and  intensity  of  color  shows  itself  to  be  depend- 
ent mainly  on  the  make-up  of  the  skin  and  the  season  in  which  it 
was  taken,  and  the  white  areas  on  the  rectrices  of  my  series  show 
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decidedly  that  this  character  has  no  diagnostic  value  whatever.. 
How  Mr.  Coalers  type  of  ahnfeldii  Can  be,  as  Mr.  Chapman  says, 
^  intermediate"  between  coast  and  interior  birds  from  British  Col- 
umbia I  cannot  conceive.  It  is  highly  probable  that  the  Juncos  of 
western  North  America  are  as  susceptible  to  local  differences  of 
environment  occurring  throughout  their  extensive  breeding  range  as 
any  other  genus  in  the  country  and  that  a  recurrence  of  any  form 
is  liable  to  happen  at  any  isolated  point  where  physical  conditions 
are  duplicated.  A  thorough  overhauling  of  the  group  on  this  prin- 
ciple may  yet  rescue  it  from  the  sacrilegious  hands  of  the  species 
hunter  and  synonymist.  I  think  it  is  safe  to  say  that  birds  indistin- 
guishable from  aregonus  breed  on  the  better-watered  mountains  of 
interior  British  Columbia.  The  only  approach  to  *'  shufeldii  "  (sic) 
is  found  in  birds  from  the  most  arid  lowlands  and  most  eastern 
Rockies,  but  their  differences  are  too  slight  and  fortuitous  to  war- 
rant a  distinction. 

194.    Melotpisa  fkioUta  guttata.    Ratty  Song  Sparrow. 

Specimens  collected  during  the  breeding  season  show  that  Alelo- 
tpiza  fcueiata  rufina  is  not  present  on  the  southern  coasts  of  British 
Columbia  at  that  time.  The  distribution  of  guttata  in  Washington 
and  British  Columbia  is  singularly  uniform  in  all  kinds  of  localities, 
no  difierence  between  coast  and  interior  individuals  being  apparent. 

linoolni  striata.     ) 

|>  Lii 

As  given  in  my  notice  of  this  species  in  the  Auk,  further  mate- 
rial from  the  type  district  of  striata  shows  that  the  characters 
assigned  to  that  race  are  too  slight  and  variable  to  distinguish  it 
from  lincolnL  Since  the  paper  referred  to  went  to  press  I  have 
received  Mr.  Brewster's  series  of  striata  but  see  no  reason  to  alter 
my  previous  statements  regarding  that  race. 

196.  Paiserella  iliaoa  nnalasohensit.    Townsend's  Sparrow. 

197.  Pasierella  iliaea  sohistaeea.    Slate-oolor«<l  Sparrow. 

Fifty-two  skins  of  unalascJiensis,  including  the  Smithsonian  Insti. 
tution  series  and  those  collected  by  Mr.  Streator,  present  the  sub- 
joined facts.  Starting  in  the  Rocky  Mountains,  we  have  first  a  light 
gray  specimen  of  typical  schistacea  from  Nelson ;  going  west  we  find 
another  slightly  darker  and  another  of  the  same  shade  with  slightly 
larger  bill  which  Mr.  Chapman  labels  '*  sub-sp.  nov./'  both  of  which 
are  sehidaeea  intermediates.     From  the  west  Cascades,  British  Col- 


«A<      w  1       I       11       1   1  '  Linooln'8  Finch. 

196.    Meloipiia  linoolni. 
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umbia,  Western  Oregon  and  Washington  we  find  average  unaUuch- 
ensis.  Two  winter  specimens  from  Vancouver  Island  show  the 
extreme  of  the  melauistic  coast  tendency,  being  nearly  black  and 
very  dark  specimens  from  Kalama,  Washington  and  Humboldt 
Bay,  California,  show  the  direction  and  extent  of  the  migration  of 
this  phase  along  the  coast.  Alaska  specimens  are  lighter,  three 
i  from  Koniuski  Island  being  nearly  as  light  above  as  aehistacea,  so 

J  that  extremes  of  dark  and  light  from  south  and  north,  respectively, 

appear  like  distinct  species,  but  they  are  connected  by  a  perfect 
intergradation.  Winter  specimens  of  schUtacea  all  come  from  Cali- 
fornia, while  all  Oregon  specimens  are  winter  unalasehensis,  Brit- 
ish Columbia  thus  forms  cpmmon  ground  for  uncUasehensU  and  «cAt9- 
iaeetty  the  Cascades  being  the  habitat  of  intermediates  in  the  breed- 
I  ing  season.     Unalaschensvt  breeds  on  Vancouver  Island  and  north- 

ward.    While  unalascheiim  from  north  Alaska  is  nearly  as   light 
I  as  achiittacea,  there  is  a  marked  difference  between  the  two,  the  for- 

I  mer  retaining  the  brown  shade  above  as  contrasted  with  the  ashy 

I  cast  of  upper  parts  in  the  latter. 

198.  Pipilo  maoulatus  me^onyx.    Spurred  Towhee. 

i  Abundantly  haunting  the  woodlands  of  the  interior  in  all  locali- 

I  ties  visited,  up  to  4,000  feet. 

199.  Pipilo  maoalatut  oregonat.    Oregon  Towhee. 

Replacing  megalonyx  west  of  the  Cascades.  Its  exact  counterpart 
io  habits  and  habitat. 

;  200.     Habia  melanooephala.     Black -headed  Grosbeak. 

'  Not  met  with  alive.     Many  skins  from  parts  of  Washington  and 

British  Columbia  examined. 

! 

201.  Patterina  amoena.    Lazuli  Bunting. 

This  beautiful  finch  is  very  abundant  between  the  coast  range 
and  the  Rockies,  but  does  not  extend  farther  north  than  Bonaparte. 
Its  habitat,  in  this  respect,  coincides  with  that  of  other  species  of 
southern  extraction  in  British  Columbia. 

202.  Piranga  ludovioiana.     Louisiana  Tanager. 

Fairly  abundant  and  uniformly  distributed  over  the  coasts, 
islands  and  mainland  of  Washington  and  British  Columbia. 

203.  Progne  subis.     I^urple  Martin. 
Only  one  specimen,  a  male  from  Victoria,  being  secured,  it  is  dif- 
ficult to  state  whether  the  Martins  of  Vancouver  Island  belong  to 
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the  eastern  or  western  form.  The  specimen  in  question  closely 
resembles  examples  from  Pennsylvania.  Victoria,  Tacoma  and 
Seattle  were  the  only  localities  where  Martins  were  noted. 

804.  Petroohelidon  lunifroxu.    Cliff  Swallow. 

S06.  Chalidon  erythrogaiter.    Bam  Swallow. 

906.  Taehjoineta  bioolor.    White-bellied  Swallow. 

807.  Taehjoineta  thmlaisina.    Violet-green  Swallow. 

With  the  possible  exception  of  P.  lunifronsj  which  was  not  noted 
west  of  the  Cascades,*  these  Swallows  were  uniformly  abundant 
through  the  length  and  breadth  of  the  land,  up  to  an  elevation  of 
5,000  feet,  thalasiitia  being  noted  2,000  feet  higher. 

808.  GliviooU  riparia.    Bank  Swallow. 

Found  breeding  along  the  Thompson  River  at  Ashcrofl,  and 
more  abundantly  at  Kamloope.  Its  distribution  in  British 
Columbia  is  very  local.  Not  included  in  Messrs.  Chapman's  or 
Fannin's  lists. 

809.  Stolgidopteryz  lerripeiinis.    Rough-wing  Swallow. 

Not  as  common  but  of  the  same  distribution  as  Chelidon  erythro- 
paster. 

810.  Ampelis  eedromm.    Cedar  Bird. 

A  common  species,  as  erratic  in  presence  and  abundance  as  its 
eastern  counterpait. 

8U.    Lanins  borealis.    Northern  Shrike. 

Two  specimens  from  Vancouver  Island  are  in  the  collection. 
818.    l^reo  olivaeeni.    Red-eyed  Vireo. 

I  did  not  find  the  Red-eye  west  of  the  Cascades,  but  over  the  interior 
it  was  commonly  distributed,  and  a  few  were  found  at  Lac  La 
Hache. 

818.    Yireo  gilvns  swaintonii.    Western  Warbling  Vireo. 

Warbling  Vireos  abound  in  Washington  and  British  Columbia. 
As  has  been  pointed  out  more  fully  in  the  Auk,  birds  from  the 
northwest  indicate  the  ten  ability  of  stvainsoiiii  as  a  subspecies  of 
eastern  gilvtu. 

814.    Tirto  tolitarius  oatsinii.    Caasin's  Vireo. 

This  species  is  represented  by  specimens  from  nearly  every  local- 
ity in  British  Columbia,  including  Vancouver  Island,  Lac  La 
Hache  and  Vernon.    It  is  found  in  the  open  timber  at  higher  eleva- 

'Tacoma,  Edwards  Bros. 
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tions,  mostly  inhabiting  the  tops  of  loftiest  Coniferae.    Coast  and 
interior  specimens  are  alike. 

215.    Yireo  hnttonii  (obtonms.)    Anthony's  Vireo. 

May  be  considered  a  rare  visitor  to  Vancouver  Island.  I  secured 
one  near  Victoria.  This  specimen,  also  two  secured  by  Mr.  Maynard 
in  the  spring  of  1891,  near  the  same  place,  are  of  the  strongly 
marked  race  of  httUonii,  proposed  by  A.  W.  Anthony  in  1890.* 

816.  Helmlnthophila  rufieapilU  gatturalii.    Calaveras  Warbler. 

Two  examples  of  the  Calaveras  Warbler  were  taken  at  Vernon 
and  others  were  seen  at  I^elson.  They  may  be  considered  as  neither 
rare  nor  abundant  in  British  Columbia. 

817.  Helminthophila  oelata.    Orange-orowned  Warbler. 

Five  specimens  from  the  interior  of  British  Columbia  are  dbtin- 
guishable  from  the  coast  form,  which  does  not  appear  to  cross  the 
Cascades.  This  species  is  sparsely  scattered  over  the  whole  interior 
region. 

818.  Helminthophila  oaUta  latetoenf .    Latesoent  Warbler. 

A  very  abundant  summer  resident  on  the  Pacific  slope,  coast  and 
islands.  All  but  one  of  the  series  can  be  separated  from  celixta  by 
the  darker  yellow  lower  tail  coverts. 

219.  Dendroioa  aestiva.    Yellow  Warbler. 

The  most  omnipresent  and  abundant  species  of  the  genus. 

220.  Dendroioa  ooronata.^    Myrtle  Warbler. 

I  did  not  meet  with  the  "Yellow-rump"  east  of  the  Cascades, 
but  found  it  associating  with  D.midnboiii  in  Vancouver  Island  and 
Washington  during  the  migrations.  It  is  much  less  abundant  than 
auduhoni.  The  distribution  of  this  bird  in  British  Columbia  is,  in 
some  respects,  unique. 

821.  Dendroioa  auduboni.    Audubon's  Warbler. 
Abundant  summer  resident  everywhere. 

822.  Dendroioa  maonlota.    Magnolia  Warbler. 

A  specimen  taken  at  Field  and  two  or  three  observed  at  Vernon 
entitle  this  species  to  a  place  in  the  fauna  of  British  Columbia. 

*223.    Dendroioa  nigresoens.    Black -throated  Gray  Warbler. 

On  Vancouver  Island  the  peculiar  song  of  ni(;/resceui<  was  occa- 
sionally detected  but  no  birds  secured.  I  feel  quite  sure  that  I  saw 
a  pair  on  the  mountains  near  Clinton. 

»  Zoe,  Dec,  1890,  p.  307. 
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ni.    Dendroiea  towntendi.    Townsend's  Warbler. 

Rare  east  of  Cascades,  but  abundant  in  Washington  and  on  Van- 
couver Island. 

8S6.    Beiurut  noveboraoaniis  notabilii.    Grinners  Water  Thrush. 

Found  breeding  along  interior  streams.  Lac  La  Hache  and 
Bonaparte. 

586.  G«othl7pif  maegiUiTrayi.    Maegillivray's  Warbler. 

Found  breeding  at  all  localities  and  elevations. 

587.  Geothlypit  triohai  ooeidentalit.    Western  Yellow-throat. 

Bare  on  Vancouver  Island.  Abundant  at  Lulu  Island  and  about 
the  shores  of  reedj  lakes  in  the  interior  of  British  Columbia. 

SSS.    loteria  virens  longioauda.    Long-tailed  Chat. 

In  the  bushes  which  line  the  banks  of  the  Thompson  River  below 
Ashcrofl  I  secured  two  males  of  this  species.  Another  was  heard 
singing  on  a  ranch  above  the  town.  Fort  Lapwai,  Idaho,  was  here- 
tofore the  most  northern  record  for  this  Chat. 

SS9.    Sjlvaaia  pntilla.    Wilson's  Warbler. 

SjWania  paiilla  piltolaU.    Pileolated  Warbler. 

The  series  of  Wilson's  Warblers  taken  in  eastern  and  western 
British  Columbia,  compared  among  themselves  and  with  specimens 
from  the  Atlantic  States,  are  devoid  of  any  difference  which  would 
justify  their  separation.  There  is  a  singular  uniformity  in  the  aver- 
age measurements  of  specimens  from  all  localities  and,  saving  two 
specimens  from  Vancouver  Island  which  show  deeper  yellow  on  the 
forehead,  their  coloration  is  remarkably  uniform.  Judged  by  the 
specimens  examined,  there  is  not,  when  we  consider  its  transconti- 
nental range,  a  more  **  hard  and  fast "  species  than  Sylvania  ptisilla. 

North  of  the  United  States  S,  piisilla  pileolata  has  no  better  claim 
to  recognition  than  Dendroica  aestiva  morcomi, 

280.    8«tophaga  mtioilla.    Redstart. 

Well  represented  all  over  interior  British  Columbia. 

Sai.    Antliut  pentilvaniont.    American  Pipit. 

Washington  and  the  Province  of  British  Columbia  at  large. 
Breeding  sparsely  on  the  plateaus  and  mesas  of  the  interior,  up  to 
4,000  feet. 

SS8.    CinoliLt  mexioanns.    Ameriean  Dipper. 

Associated  with  all  dashing  streams,  from  the  mountains  to  the  sea. 
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238.    Oaleotooptet  oarolinentit.    Cat  Bird. 

Not  abundant  anywhere  and  very  local  in  its  distribution.  It 
does  not  appear  to  get  farther  north  than  Clinton.  The  brownish 
cast  of  upper  parts,  especially  on  the  crown,  rarely  seen  in  eastern 
skins,  is  very  marked  in  some  British  Columbia  examples  and  is 
present  in  nearly  all  of  them.  Western  birds  average  darker 
beneath  than  specimens  from  the  Atlantic  coast.  Measurements  of 
thirteen  specimens  (including  the  Streator  series)  from  British  Col- 
umbia, give  the  following  averages  as  compared  with  those  of  a 
series  of  ten  from  the  eastern  United  States. 

Wing.      Tail.      Exposed  Culmen.      Tarsus. 

Britbh  Columbia        258        378  -62  I'lO 

Atlantic  States  3*54        375  -63  1-12 

Both  of  these  differences  and  those  of  coloration  are  too  slight 
and  variable  to  warrant  any  subdivision  of  the  species. 

^284.    Salpinotet  obtoletut.    Rock  Wren. 

Found  about  Ashcroft  and  northward  to  Cache  Creek ;  also  at 
Kamloops  where  one  was  nesting  in  a  *'  section  house,"  ten  feet  from 
the  railroad  tracks.  Five  specimens  from  Ashcrofb  do  not  materially 
differ  from  Arizona  and  Utah  skins. 

235.  Thryothorus  bewiokii  spilaras.    Vigor's  Wren. 

Abundant  in  the  west  Cascade  region  of  Washington  and  Brit- 
ish Columbia.  It  is  doubtful  whether  this  species  ever  crosses  the 
coast  mountains  to  the  interior,  it  being  essentially  a  lover  of  lower 
levels. 

236.  Troglodytes  aedon  parkmanii.     Park  man's  Wren. 

I  never  found  Parkman's  Wren  above  the  2,000-foot  limit.  It  is 
not  as  abundant  or  evenly  distributed  in  the  interior  as  coastwise. 

237.  Troglodytes  hiemalis  pacificuB.    Western  Winter  Wren. 
Abounding  on  the  coast.     Two  moulting  birds  from  the  Selkirk 

Mountains  near  Nelson  are  even  darker  than  skins  from  Puget 
Sound.  I  did  not  find  any  Winter  Wrens  in  the  arid  interior  of 
British  Columbia  west  of  the  Gold  Range,  nor  at  Lac  La  Hache. 
The  reapj^earance  in  the  Selkirks  of  typical  pacificus  and  its  absence 
again  from  the  Rockies  at  Field  tallies  perfectly  with  the  alterna- 
ting climatic  conditions  already  pointed  out  as  occurring  across  this 
vast  area.  Dr.  Merriani  call^  the  Winter  Wren  found  by  him  in 
the  Saw  Tooth  Mountains,  Idaho,  hiemalw. 
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S3S.    Ciitothoms  palnstris  palndiooU.    Tale  Wren. 

Breeding  over  the  lake  country  east  of  Cascades.  I  found  it 
abundant  at  Lac  La  Hache.  It  must  range  much  farther  north 
than  this,  probably  (G.  Hamilton)  to  Stewart's  Lake,  British  Col- 
umbia, latitude  54^. 

S89.    Certhia  familiaris  montans.    Rooky  MoanUin  Creeper. 

Rare  in  British  Columbia.  A  male  Creeper  from  Nelson  appears 
to  be  moniana, 

840.    Certhia  familiarii  oooidentalis.    California  Creeper. 

Neither  rare  nor  common  on  the  Pacific  slope.  Rare  at  Nia- 
qually.    Probably  reappears  on  interior  mountain  peaks. 

Ml.    Sitta  earolineniif  aonleata.    Slender-billed  Nathatoh. 

One  specimen  was  taken  at  Tacoma.  It  is  rare  on  the  coast  but 
abounds  in  the  wooded  hills  of  the  interior  of  British  Columbia. 

842.  Situ  eanadeniU.    Red-beUied  Nutbatcb. 

East  and  West  of  Cascades ;  also  in  the  Rocky  Mountains. 

843.  Sitta  pygmsa.    Pygmy  Nutbatob. 

Only  found,  and  that  sparingly,  at  Vernon. 

844.  Pamfl  atrioapillm  Mptentrionalii.    Long-tailed  Cbiokadee. 

Abound  in  the  inter-mountainous  region  of  British  Columbia,  up 
to  3,000  feet 

845.  Panu  atrioapillm  oooidentalis.    Oregon  Cbiokadee. 

Abound  in  the  coast  region. 

846.  Paras  gamboli.    Moantain  Cbiokadee. 

Found  in  the  interior  mountains  of  British  Columbia  but  not  in- 
the  Rockies. 

847.  Paras  Imdsonions  oolambianns,  sabep.  nor.    Colambian  Cbiokadee. 

Four  specimens  of  this  strongly  differentiated  ally  of  hudsonicus 
were  secured  in  the  high  mountains  surrounding  Field,  British  Col- 
umbia. They  were  abundant  in  the  deepest  and  darkest  recesses  of 
the  coniferous  forest,  associating  in  flocks  of  ten  to  twenty  individ- 
uals afber  the  familiar  manner  of  the  genus.  A  description  of  this 
new  form  having  already  appeared  in  the  Auk,  it  is  useless  to  refer 
to  it  further  here  except  to  say  that  it  is  larger  and  darker  than 
hudsonieuSf  with  a  much  larger  bill  and  with  the  throat  patch  jet 
black  instead  of  brownish-black. 

5 
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848.  Panu  mfeseent.    ChMtnat-baoked  Chickadee. 

Very  common  on  the  coast  and  Islands  but  never  found  eart  of 
the  Cascades. 

849.  B«^iis  Mtrapa  oliTaoem.    Western  Golden-crowned  Kinglet. 

I  can  find  no  color  difference  between  the  east  and  west  Cascade 
Kinglets.  In  this  respect  they  agree  with  the  British  Columbia 
Winter  Wrens. 

860.  Bagnlus  oalendula.    Ruby-crowned  Kinglet. 

Numerous  on  the  coast  in  spring.  Breeding  in  the  interior.  The 
nuptial  song  of  this  tiny  bird  is  a  truly  marvellous  production. 
Perched  in  the  top  of  a  giant  fir  it  will  remain  motionless  for  thirty 
minutes  at  a  stretch,  singing  an  incessant  hurly-burly  loud  enough 
to  be  heard  half  a  mile  away. 

861.  Xyadettet  townfendii.    Towntend's  Solitaire. 

I  secured  a  Solitaire  on  Vancouver  Island  in  May.  They  were 
met  with  at  high  altitudes  on  both  slopes  of  the  Cascades,  Selkirks 
and  Rockies,  as  far  north  as  the  52nd  parallel,  increasing  in  abun- 
dance eastwardly. 

868.    Turdui  fasoetent  salioicolui.    Willow  Thrush. 

In  all  visited  localities  of  the  interior.  Breeding  at  Lac  La 
Hache.  This  extends  Mr.  Streator's  nesting  record  of  the  species 
150  miles  farther  north. 

263.  Turdui  uitulatus.     Rasset-baok  Thrush. 

Abundant  coastwise. 

264.  Turdus  ustulatus  swainsonii.    Swainsou's  Thrash. 

A  female  and  young  male  in  nesting  plumage  shot  at  Nelson 
where  they  were  fairly  abundant. 

266.    Tardus  aonalasohkae.    Dwarf  Hermit  Thrush. 

On  the  coast  in  migrations.  Probably  breed  in  the  Cascades  and 
mountains  of  Vancouver  Island.  I  was  surprised  to  again  meet 
this  species  at  Field,  where  I  saw  many  and  secured  three  birds. 
One  of  these  in  spotted  nesting  plumage  proves  that  the  summer 
habitat  of  the  Dwarf  Thrush  is  far  more  extended  than  formerly 
supposed  and  accounts  for  the  appearance  of  this  form  in  Utah  and 
Nevada  in  fall  migrations. 

266.    Tardus  aonalasohks  pallasii.    Hermit  Thrush. 

That  pallasii  and  not  auduhoni  breed  in  the  region  around  Lac 
La  Hache  is  attested  by  certain  skins  in  the  collection.    Neither 


1893.]  NATURAL  8CIEN0ES  OF  PHILADELPHIA.  59 

fonn  was  found  in  any  other  part  of  British  Colambia.  If  it  be 
found  that  aonalaschkce  and  pallasii  breed  indifferently  across  com- 
mon ground  in  the  interior  and  Rocky  Mountain  regions  of  British 
Columbia,  without  the  intervention  of  intermediates,  a  more  com- 
plete separation  of  the  two  than  is  now  recognized  must  be  made. 
At  least  two  points  are  established  by  skins  in  the  collection — Ist, 
the  breeding  of  aonalasehkae  in  the  Rocky  Mountains  of  British 
Columbia ;  2nd,  the  breeding  of  pallasii  west  of  the  Rockies  and 
8Duth  of  the  52nd  parallel. 

^67.    Xemlamigratoriapropinqua.    Western  Robin. 

Uniformly  abundant  everywhere. 
S56.    HesperooiehU  nftevia.    Varied  Thrush. 

Abundant  on  the  coast,  but  by  no  means  confined  thereto,  being 
found  at  high  altitudes  on  all  the  mountains  of  the  interior  to  the 
Rocky  Mountain  summits. 

SM.    Bialia  mtxioana.    Western  Bluebird. 

Not  common  anywhere  but  less  so  in  the  east  Cascade  districts 
where  it  does  not  range  beyond  the  Transition  Zone. 

S60.    alalia  arotiea.    Arctic  Bluebird. 

Abundant  in  northern  and  western  interior  portions  of  British 
Columbia. 

A  tabulated  list  of  all  the  specimens  forming  the  author's  collec- 
tion of  British  Columbia  and  Washington  birds,  including  those 
collected  by  Messrs  Morris  and  Evans  in  .the  same  region,  is  appen- 
ded. The  collection  has  been  recently  purchased  by  the  Academy 
of  Natural  Sciences. 
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February  7. 
The  President,  General  Isaac  J.  Wistar,  in  the  chair. 

Fifty-nine  persons  present. 

The  deaths  of  the  following  members  were  announced: — John 
Markoe,  February  1,  1893 ;  F.  A.  Genth,  M.  D.,  February  2,  1893. 

Papers  under  the  following  titles  were  presented  for  publication : — 

"  Notes  on  some  Minerals  and  Rocks/'  by  Edw.  Goldsmith. 

"  A  Contribution  to  the  Herpetology  of  British  Columbia,"  by 
Edw.  D.  Cope. 

"  Pyrophyllite  Slate  in  Northern  Pennsylvania/'  by  Abraham 
Meyer. 

"  Notes  on  the  Occurrence  of  Quartz  and  other  Minerals  in  the 
Chemung  Measures  near  the  Line  of  Wyoming  and  Tioga  Counties, 
by  Abraham  Meyer. 


f* 


February  14. 
The  President,  General  Isaac  J.  Wistar,  in  the  chair. 

Forty-two  persons  present 

The  death  of  Joseph  C.  Turnpenny,  a  member,  July,  1892,  was 
announced. 


February  21. 
The  President,  General  Isaac  J.  Wistar,  in  the  chair. 

Forty-seven  persons  present. 

A  paper  entitled  "  Involution  Form  of  the  Tubercle  Bacillus  and 
the  Effect  of  Subcutaneous  Injection  of  Organic  Substances  on 
Inflammations,"  by  S.  G.  Dixon,  M.  D.,  was  presented  for  publication. 


February  28. 
The  President,  General  Isaac  J.  Wistar,  in  the  chair. 

Twenty-eight  persons  present. 

The  death  on  the  26th  inst  of  Mr.  Jacob  Binder,  Curator  of  the 
William  S.  Vaux  Collections,  was  announced,  whereupon  the  follow- 
ing minute  was  adopted : — 
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The  Academy  having  heard  with  sincere  regret  of  the  death,  the 
26th  inst.,  of  Mr.  Jacob  Binder,  the  Curator  of  the  William  S. 
Vauz  Collections,  it  is  fitting  that  a  record  be  made  of  the  society '& 
appreciation  of  the  loss  which  it  has  thereby  sustained. 

During  the  latter  years  of  Mr.  Binder's  life,  from  his  election  to 
membership  in  January  1879  until  incapacitated  by  the  lingering 
illness  which  has  just  terminated  fatally,  his  best  energies  have 
been  devoted  to  farthering  the  interests  of  the  Academy. 

He  performed  his  duties  as  Curator  from  January  1883  to 
January  1892,  as  member  of  the  Board  of  Trustees  of  the  Build- 
ing Fund  from  January  1884  to  February  1890  and  as  Curator  of 
the  William  S.  Vaux  Collections  since  1883,  with  energy,  discretion 
and  liberality.  His  knowledge  of  business  details  was  of  the  utmost 
value  in  the  financial  administration  of  the  society,  while  his 
personal  qualities  were  such  as  to  endear  him  to  his  associates. 

The  Academy  desires  to  convey  to  Mr.  Binder's  wife  and  children 
the  assurance  of  its  profound  sympathy  in  their  bereavement. 

On  the  recommendation  of  the  Council  the  following  were  elected 
to  constitute  the  Committee  on  the  Hayden  Memorial  Geological 
Award  : — Angelo  Heilprin,  J.  P.  Lesley,  Persifor  Frazer,  Benjamin 
Smith  Lyman  and  William  B.  Scott. 

The  Council  reported  the  election  of  Benjamin  Sharp,  M.  D., 
to  fill  the  vacancy  in  the  Committee  on  Instruction  and  Lectures 
caused  by  the  death  of  Mr.  Isaac  C.  Martindale. 

The  following  were  elected  menlbers: — 

Joseph  Sailor,  M.  D.,  Henry  Erben,  Warner  J.  Banes,  Walter 
Erben,  Charles  M.  Thomas,  M.  D.,  Harold  H.  Kynett,  M.  D., 
Ernest  La  Place,  M.  D.,  Edw.  C.  Kirk,  M.  D.,  Henry  L.  Taggart, 
William  B.  Scott  and  H.  Frank  Moore. 

The  following  were  elected  correspondents : — 

The  Rt  Hon.  Lord  Kelvin,  Leonard  Stejneger  of  Washington,  D. 
C^  Charles  B.  Cory  of  Boston,  Mass.,  Arnold  Lang  of  Jena, 
Germany,  Robert  Ridgway  of  New  York,  William  Brewster  of 
Boston,  Mass.  and  J.  A.  Allen  of  Cambridge,  Mass. 

The  following  were  ordered  to  be  printed : — 
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THE  IHTESPBXTATIOH  OF  CEBTAIH  TEB8SS  OF  THE  FIB8T  CHAPTER 
OF  GEVS8IS  IH  THE  UOHT  OF  PALEOHTOLOOT. 

BY  HENRY  C.  CHAPMAN,  M.  D. 

To  those  unfamiliar  with  the  fact  that  the  text  of  Genesis  has 
before  now  constituted  a  subject  of  discussion  before  the  Academy/ 
some  apology  on  the  part  of  the  author  might  be  thought  appropri- 
ate for  the  introduction  of  such  a  subject  for  its  consideration.  It 
might  naturally  be  supposed  also  that  there  could  be  but  little  left 
to  say  as  to  the  interpretation  of  the  first  chapter  of  G^esis  in  the 
light  of  paleontological  research,  especially  in  view  of  the  consid- 
eration recently  given  to  that  subject  by  such  distinguished  contro- 
versialists as  Mr.  Gladstone'  and  Prof.  Huxley.'  As  the  latter  dis- 
cussion, as  well  as  many  other  similar  ones,  appears  to  have  been 
based  almost  entirely  upon  ^he  text  of  the  English  version  of  the 
Old  Testament,  revised  or  otherwise,  it  may  not  be  regarded  as 
superfluous  if  the  order  of  the  creation  of  life  as  given  in  the 
original  Hebrew  and  literally  translated,  be  compared  with  the 
order  in  which  life  appeared  according  to  the  testimony  of  the 
rocks.  To  those  having  no  knowledge  of  Hebrew  it  should  be 
mentioned  that  the  language  is  an  exceedingly  elastic  one,  especially 
in  the  hands  of  those  skilled  in  Hebrew  exegesis — the  same  word 
having  undoubtedly  very  many  different  meanings,  according  to  the 
context,  etc.  By  far  the  greater  number  of  the  stem  words  in  Hebrew 
consist  of  three  consonants  and  the  system  of  "  pointing,"  or  the 
vocalization  of  such  stem  words  by  the  addition  of  points,  was 
introduced  by  the  Jews  with  the  view  of  fixing  definitely  the  mean- 
ing of  the  stem  words.  Thus,  for  example,  the  word  DTK  Adm, 
read  in  Hebrew  from  right  to  left,  will  mean  either  "  he  was  red," 
"red,"  or  "man,"  according  as  DTS  is  written  with  the  points,  as 
Ullf,   DT^,    DTS.    The  system  of  pointing  or  the  vocalization  of 

the  stem  words  was,  however,  only  introduced  in  comparatively 
recent  times  (in  the  interval  between  the  composition  of  the  Targum 
from  the  third  to  the  sixth  centuries  and  the  making  of  gram- 
mars by  the  Jews  in  the  Arabic  language  in  the  beginning  of  the 
tenth  century)  and  therefore  long  after  the  original  Manuscript 

*  Proc.  Acad.  Nat.  Sciences,  1864. 
2  Nineteenth  Century,  18^5,  1886. 

'  Nineteenth  Century,  188),  18S6 — Essays  upon  some  Controverted  Questions, 
1892. 
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Bibles  were  written.  The  Hebrew  Bible  used  to-day  by  students  is 
usually  that  in  which  the  words  are  *'  pointed/'  the  translation  of 
such  words  as  given  in  the  Hebrew- English  Dictionary  being  that 
determined  upon  by  Jews  living  about  1 ,200  years  ago.  No  doubt  such 
Jews,  in  the  pointing  of  stem  words,  as  well  as  the  translators  of 
the  Bible  into  English  in  modern  times,  were  influenced  by  the 
interpretation  of  the  Hebrew  as  given  in  the  Greek  translation 
made  by  the  Seventy  at  Alexandria  in  the  reign  of  Ptolemy 
Philadelphus,  and  by  Aquila,  Theodotion  and  Symmachus,  and  in 
the  Latin  Vulgate  of  St.  Jerome,  all  six  of  which  versions,  it  may 
be  mentioned,  were  incorporated  by  Origen  in  his  famous  Hexapla 
Bible.  The  authority,  therefore,  for  the  accepted  pointed  Hebrew 
text  and  for  the  old  and  revised  versions  of  the  English  Bible  is 
weighty  indeed.  It  is  with  great  diflidence,  therefore,  that  the 
author  presumes  to  offer  any  other  interpretation  than  that  usually 
accepted  of  those  verses  in  the  first  chapter  of  Genesis  relating  to 
the  creation  of  animal  life. 

The  account  of  the  creation  of  animal  life  as  given  in  the  first 
chapter  of  Genesis  begins  with  the  20th  Verse,  which  we  give  in 
the  original  unpointed  Hebrew,  together  with  a  literal  translation 
of  the  same : 

iT^n  e^s:  pe^  o^'on  inr»  w^nhn  nos'n 

living  creatare  reptile  waters  the  abundantly  produce  shall  Aleim  said  and 

but  which,  according  to  the  English  version,  old  or  revised,  b  trans- 
lated, "  And  God  said  let  the  waters  bring  forth  abundantly  the 
moving  creature  that  hath  life." 

heavens  the  of  expanse  the  of  faces  the  above  earth  the  above  flutter  shall  birds 

rendered  according  to  the  authorized  version,  "  and  fowl  that  may 
fly  above  the  earth  in  the  open  firmament  of  heaven.''  Admit- 
ting that,  while  our  translation  of  the  Hebrew  is  far  less  beautiful 
and  el^;ant  than  the  language  of  the  old  or  revised  version,  it  is 
nevertheless  correct,  it  will  be  observed  that  the  Hebrew  word  pt8^, 
shrtz,  b  translated  by  us  '*  reptile  "  instead  of  "  moving  creature," 
and  C|1p,  ouph, "  bird  "  instead  of  "  fowl."  The  translation  of  the  word 
shrtz  *'  reptile  "  instead  of  "  moving  creature  "  or  "  creeping  creature  " 
as  given  in  the  marginal  reading  of  theEngUsh  versions  b  justified 
first  by  its  etymology,  it  being  derived  from  the  verb  shrtz, "  to  creep 
or  crawl  or  to  produce  abundantly,"  and  second,  from  the  fact  of  it 
being  translated  by  the  Seventy,  Aquila  and  Theodotion  ipTtera, 
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by  Sjromachus  ipnerdv,  and  by  St.  Jerome  in  the  Vulgate,  reptile. 
Now  while  it  may  be  urged  by  those  who  favor  the  text  of  the 
English  versions  that  as  a  reptile  is  a  moving  or  creeping  creature 
the  word  shrtz  may  be  so  translated  it  does  not  necessarily  follow 
that  all  moving  creatures  are  reptiles.  It  is  obvious,  therefore,  that 
if  the  order  of  creation  according  to  Grenesis  is  to  be  compared  at 
all  with  the  order  of  evolution  according  to  the  testimony  of  the 
rocks,  precise  rather  than  general  interpretations,  as  far  as  possible, 
must  be  offered  of  the  Hebrew  words  in  question.  The  Hebrew 
word  ouph,  derived  from  the  stem  word  meaning  to  vibrate,  to  flutter, 
to  fly,  weliave  translated  "birds"  rather  than  "fowl,"  as  there  is 
nothing  in  the  context  to  indicate  that  fowl  especially  were  the  first 
birds  created.  According  then  to  the  20th  verse  of  the  first  chapter 
of  Grenesis  reptiles  were  created  first  and  birds  of  some  kind  afterward. 
It  is  admitted  by  paleontologists  that  the  earliest  formations  in 
which  the  remains  of  reptiles  have  been  found  are  of  Permian  age, 
the  remains  found  in  the  earlier  carboniferous  strata  being  rather 
Amphibian  than  Reptilian  in  character.  It  is  also  admitted  that 
the  earliest  formations  in  which  the  remains  of  birds  have  been 
found  are  of  Jurassic  age,  a  much  later  formation  than  the  Per- 
mian. According  to  the  testimony  of  the  rocks,  then,  reptiles 
appeared  first  and  birds  of  some  kind  afterward,  and  this  is  true 
even  if  the  supposed  footprints  found  in  Triassic  rocks  should  have 
been  made  by  bird-like  animals,  since  the  Triassic  as  well  as  the 
Jurassic  formations  are  of  later  date  than  the  Permian.  Such 
being  the  case,  the  sequence  of  life  as  given  in  the  20th  verse  of 
Genesis  is  the  same  sequence  as  that  of  the  rocks.  Continuing  now 
the  exposition  in  the  2l8t  verse,  according  to  the  original  Hebrew, 

living  creature  every  the  and  great  reptiles  the  Aleim  created  and 
wing  of  bird  every  the  and  kind  their  for  waters  the  abundantly  produced  which  moving 

or  according  to  the  old  and  new  versions  "  And  God  created  great 
whales  (O.  V.),  the  great  sea-monsters  (N.  V.),  and  every  living 
creature  that  moveth  which  the  waters  brought  forth  abundantly 
after  their  kind  and  every  winged  fowl. " 

The  only  two  words  in  the  above  verse  the  interpretation  of  which 
demands  especial  consideration  are  tninm  and  rmsh.  The  word 
tninm  is  translated  in  the  Vulgate  cete,  and  in  the  old  English  ver- 
sion "  whales,"  in  the  Septuagint  xrJTTjj  and  in  the  new  version  "  sea- 
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monster/'  the  word  used  in  the  old  English  version  being  apparently 
baaed  upon  the  Latin,  that  in  the  new  upon  the  Greek  translations 
of  the  Hebrew  Bible.    The  word  tninm  is  derived,  according  to 
some  Hebrew  grammarians  from  tne,  to  shriek  or  wail,  and  denotes 
in  the  form  of  a  noun  some  kind  of  serpent,  on  account  of  the  hiss- 
ing noise  made  by  such  animals.    By  others,  however,  the  root  is 
supposed  to  be  tnn,  to  extend,  the  noun  derived  from  the  latter 
indicating  an  elongated  kind  of  reptile,  such  as  a  great  serpent  or 
sea  monster  of  some  kind.    That  the  word  tninm,  however  derived, 
refers  to  some  kind  of  reptile  is  shown  by  it  being  rendered  in  the 
148th  Psalm,  7  verse,  in  the  Septuagint,  ^jooxovre?,  in  the  Vulgate 
dracones,  and  in  the  English  versions  '*  dragons."    While  the  word 
tninm  might  be  translated  '*  sea  monsters,"  since  reptiles  like  the 
Dinoeauria,  etc.,  are  regarded  as  sea  dragons  in  a  popular  sense,  it  is 
difficult  to  justify  the  rendering  of  the  word  by  "  whales."     Further, 
if  the  latter  interpretation  of  the  word  be  accepted  the  difficulty 
will  then  present  itself  of  reconciling  the  statement  of  Grenesis  that 
whales  were  created  before  mammals    with  the  evidence  of  the 
rocks  that  goes  far  to  prove  that  the  whales  have  descended  from 
carnivorous  mammals  like  the  seals,  the  Zeuglodon,  an  extinct 
cetacean  form  combining  in  many  respects  the  characters  of  both  these 
orders.    On  the  supposition,  however,  that  by  tninm  is  meant  rep- 
tiles of  some  kind  there  is  no  difficulty  in  reconciling  the  statements 
in  Genesis  with  the  facts  of  paleontology,  the  reptiles  (schrtz) 
appearing  in  Permian  and  Triassic  times,  such  as  Proterosaurus, 
Nothosaurus,  Rhynchosaurus,  etc.,  being  followed  by  very  different 
kinds  of  reptiles  (tninm)  in  Jurassic  and  Cretaceous  eras.     Marine 
monsters    like    the    Plesiosaurus,    Ichthyosaurus,    Elasmosaurus, 
Edestosaurus  and  land  monsters  of  which  Hadrosaurus,  Lselaps, 
Iguanodon     and     Megalosaurus    are    examples.       The    Hebrew 
word  rmsht  being  derived  from  the  stem  word  rmsh,  to  move,  is 
rendered  both  in  the  old  and  in  the  revised  versions  by  *'  moveth," 
and  in  the  Vulgate  by  **  motabilem."    As  rmsh  secondarily,  how- 
ever, means  to  creep  or  to  crawl  it  was  translated  by  the  Seventy 
kpTstrhv,    All  aquatic  animals  that  moveth,  creepeth  or  crawleth  are 
not,  however,  necessarily  reptiles  since  there  are  mammals  that 
**  moveth  "  in  the  water  and  "  creepeth  "  or  "  crawleth  "  out  of  it. 
Indeed,  in  the  reference  made  in  Gen.,  c.  7 :  v.  21,  to  the  death  of 
all  flesh  "that  moveth  upon  the  earth,  both  of  fowl  and  of  cattle 
and  of  beast,"  and  in  Psalm  104,  v.  21,  "  wherein  all  of  the  beasts 
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of  the  forest  do  creep/'  the  word  used  in  the  original  Hebrew  to 
express  the  idea  of  beasts  moving  or  creeping  is  rmsh.  The  word 
rmsh  being  so  associated  with  beasts  it  is  as  justifiable  to  suppose  that 
the  moving  or  crawling  animals  that  the  waters  so  abundantly  pro- 
duced  at  this  period  of  the  earth's  history,  "  day  the  fifth  "  so-called, 
were  aquatic  mammals  as  that  they  were  aquatic  reptiles.  Such  an 
interpretation  is  consistent  with  the  facts  of  paleontology,  the  earliest 
mammal  yet  discovered,  Dromatherium,  obtained  from  rocks  of 
Triassic  age  and  probably  of  monotrematous  nature,  being  preceded 
by  reptile-like  animals,  such  as  the  theromorphric  Pelycosauria  of 
the  Permian,  described  by  Cope.  Returning  to  the  exposition  of  the 
21st  verse  it  will  be  observed  that  while  in  the  20th  verse,  in  referring 
to  the  creation  of  birds,  the  Hebrew  word  ouph  alone  is  used,  in  the 
21st  verse  the  same  word  is  coupled  with  another  word,  knp.  The  word 
knp,  being  derived  from  the  stem  word  knp,  to  cover,  when  used  as  a 


$  ^^ 


%  an» 


noun  should  be  translated  "  wing,"  the  Arabic  word  ^^juS  -  ^^^ 

having  that  meaning.  The  birds  with  wings,  ouph,  knp,  were 
created  then,  according  to  Genesis,  after  the  birds  ouph,  presumably 
without  wings.  The  order  of  creation,  however,  is  that  of  evolu- 
tion, since  the  reptiles  appeared  first,  being  followed  by  reptile-like 
birds,  Corapsognathus,  and  bird-like  reptiles,  Archeopteryx,  Hes- 
perornis  (Marsh.) 

Passing  now  to  the  consideration  of  the  24th  verse,  containing  the 
account  of  the  creation  of  beasts,  and  translating  the  original 
Hebrew  literally  we  would  read  as  follows : 

nro^  n'^n  trs:  '^^)^r\  «xin  D%n^«  noxn 

kind  its  for  living  creature  the  earth  the  forth  bring  shall  Aleim  said  and 

p«  in'^m  tfi^Dm  Vi^OsXi 

earth  the  of  beasts  wild  and  thing  moving  and  cattle 

or  as  rendered  in  the  old  and  new  Versions  **  And  God  said  let  the 
earth  bring  forth  the  living  creature  after  his  kind,  cattle  and  creep- 
ing thing  and  beast  of  the  earth." 

The  Hebrew  word  bhm  is  probably  derived  from  a  stem  word, 
bhni,  though  as  a  matter  of  fact  there  is  no  such  verb  in  use  at  the 
present  day.  As  the  kindred  words  in  the  Arabic  and  the  Ethio- 
pian languages  signify,  however,  "dumbness,"  the  word  used  in 
Hebrew  as  a  noun  has  come  to  be  accepted  as  meaning  "dumb  beasts." 
According  to  this  interpretation  it  was  rendered  by  the  Seventy,. 
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pdizada^  four  footed  and  in  the  Vu]gate,  Jumenta,  draught  cattle. 
The  word  rmsh  we  have  trandated  "  moving  thing/'  consistently 
with  the  interpretation  already  given  of  that  word  in  verse  21. 
The  word  was  translated  ipneTd  in  the  Septuagint  and  reptilia 
in  the  Vulgate ;  inconsistently  in  the  latter  case,  however,  as 
essentially  the  same  word  was  previously  rendered  motabilem. 
It  is  difficult  to  understand  why  the  word  "  reptile''  should  be  associa- 
ted with  cattle  and  wild  beasts  as  the  context  would  lead  one  to 
suppose  that  at  this  late  period  in  the  creation  of  animal  life  beasts 
were  more  particularly  created.  It  is  immaterial,  however,  to  the 
argument  whether  rmsh  be  translated  in  this  verse  "  reptiles "  or 
'*  moving,  creeping  or  crawling  creatures,"  since  it  is  not  to  be  sup- 
posed that  reptiles  at  once  ceased  to  appear  upon  the  earth. 
The  translation  of  the  Hebrew  word  hitu  admits  of  no  discussion, 
being  translated  in  the  Septuagint  ^rjpia,  in  the  Vulgate  bestias  and 
in  the  English  versions  "  beasts."  It  will  be  remembered  that  the  first 
mammalia  appearing  upon  the  earth,  the  descendants  of  reptiles, 
were  probably  Monotremata,  resembling  the  Ornithorynchus  and 
Echidna  of  the  present  day.  From  such  lowly  organized  mamma- 
lian forms  descended  the  mammalia  of  the  early  Tertiary  which  in 
tarn  gave  place  to  the  mammalia  of  the  later  Tertiary  and  present 
geologic  epochs.  As  the  "  beasts,"  "  mammalia,"  the  bhm  of  the 
Hebrews  were  created  on  '*  day  the  sixth,"  that  is  after  the  rmsh  or 
promammalia,  the  account  of  the  creation  of  the  mammalia  as  given 
in  Genesis  is  therefore  consistent  with  the  order  of  the  evolution  of 
the  mammalia  as  based  upon  the  testimony  of  the  rocks.  Resuming 
what  Genesis  states  as  to  the  creation  of  life,  it  appears,  if  the  trans- 
lation  just  submitted  be  accepted  as  correct,  that  during  "  day  the 
fifth  "  the  ancestors  of  the  reptiles,  the  proreptilia,  appeared  upon  the 
earth,  being  succeeded  during  that  period  successively  by  the  ances- 
tors of  the  birds,  the  pro-aves,  reptiles,  the  pro-mammalia  and  birds,^ 
and  that  during  the  following  period, "  day  the  sixth,"  the  mammalia 
appeared.  The  accompanying  diagram  will  illustrate  succintly  and 
genealogically  the  order  of  creation  as  just  given. 

The  order  of  creation  then,  as  given  in  the  verses  of  the  first 
chapter  of  Genesis  just  translated,  is  essentially  the  same  order  as 
that  based  upon  the  remains  of  animal  life  preserved  in  the  rocks. 
It  may  be  argued,  however,  that  the  account  of  the  creation  of  ani- 
mal life  as  given  in  Genesis  is  very  meagre,  nothing  being  said  as  to 
the  creation  or  appearance  of  the  lower  forms  of  life,  fishes  even  being 
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only  inddeDtallj  alluded  to  in  verses  26  and  28  as  among  the  ani- 
mals given  to  man  to  rule  over.    The  prescribed  limits  of  this  essay 


Mammalia 
bhm 


Aves 
ouph  knp 


Pro-mammaha 
rmsh 


Reptilia 
tninm 


Pro-aves 
ouph 


Pro-reptilia 
shrtz 

'do  not  permit  of  the  consideration  of  such  meagreness,  its  object 
being  simply  to  show  that  the  order  of  creation  according  to  the 
first  chapter  of  Genesis  so  far  as  it  is  given,  is  consistent  with  the 
well  established  facts  of  paleontology. 
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THE  XASLT  STAGES  OF  BEYELOPMEHT,  ESPECIALLY  IH  THE 

JAPANESE  BOMESTICATEB  RACES  OF  GOLB-CABP. 

BT  JOHN  A.  RYDER. 

The  recent  experiments  in  shaking  apart  the  cells  produced  bj 
the  first  cleavage  in  the  eggs  of  Echinoderms  by  Driesch,  and  of 
Amphioxus  by  Wilson,  as  well  as  the  experiments  of  Boux,  in  the 
same  direction,  with  frogs'  eggs,  show  that  it  is  possible  for  a  single 
one  of  the  two  blastomeres  resulting  from  the  first  segmentation  to 
produce  at  once  a  complete  embryo,  or  at  any  rate  to  finally  recon- 
stitute the  missing  half  by  means  of  what  Boux  has  called  poBt- 
generation  as  in  the  case  of  the  frogs'  eggs. 

These  experiments,  leading  to  the  development  of  two  separate 
embryos  from  the  same  single  egg,  have  been  regarded  as  so  remark- 
able that  they  have  caused  a  good  deal  of  discussion.  They  are, 
however,  it  seems  to  roe,  to  be  regarded  as  having  much  in  common 
with  phenomena  that  at  first  thought  seem  to  be  widely  distinct 
from  them,  namely,  the  production  of  monstrosities  in  invertebrates 
and  vertebrates.  The  occasional  duplication  of  peripheral  parts 
also,  such  as  the  tail  in  lizards  when  broken  off,  and  an  excess  of 
toes  or  fin-rays,  perhaps,  may  be  regarded  as  belonging  ulti- 
mately to  the  same  cat^ory  of  phenomena,  with  a  similar  set  of 
causes  operating  to  produce  them,  namely,  profound  disturbances  of 
the  normal  processes  of  karyokinesis  during  development  or  at  the 
moment  of  the  beginning  of  the  regeneration  of  lost  parts. 

Weber's  experiment,  reported  many  years  ago,  proving  that  the 
eggs  of  the  common  pike,  Esox  liunus,  could  be  caused  to  produce 
double  monstrosities  if  the  recently  fertilized  ova  were  violently 
shaken,  is  well  known.  The  experience  of  fishculturists  in  hand- 
ling the  eggs  of  Salmonoids  is  also  well  known.  A  man  of  very 
great  experience  in  the  fish-cultural  establishments  of  Austro- 
Hungary  informed  me  some  years  since  that  so  great  was  the  danger 
in  roughly  handling  or  shaking  the  ova  of  the  Salmonoids,  during 
the  very  early  stages  of  their  development,  that  carelessness  in  this 
respect  would  result  in  producing  monstrosities  almost  exclusively. 
I  have  myself,  while  employed  as  an  assistant  by  the  U.  S.  Fish  C!om- 
mission,  seen  batches  of  salmon  brood,  which  were  almost  entirely 
composed  of  fry  that  had  developed  as  double  or  triple  monsters, 
each  with  but  a  single  yolk. 
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The  well-known  experiments  of  Dareste  in  artificially  producing 
monstrosities  during  the  incubation  of  bird's  eggs,  are  also  well 
known,  as  well  as  his  methods  of  experiment,  which  consisted  in 
shaking  the  eggs,  varnishing  a  portion  of  the  shell  or  placing  them 
in  an  abnormal  position,  upon  one  end,  for  example,  during  the 
early  days  of  incubation.  Similar  experiments  have  also  been  made 
by  others,  that  abundantly  confirm  the  conclusion  that  abnormal 
conditions  or  absolute  mechanical  disturbances  during  segmentation 
are  the  causes  of  such  duplication  of  the  embryo.  Rauber  attacked 
the  problem  from  a  morphological  standpoint  and  indicated  in 
some  measure  the  method  according  to  which  the  doubling  occurred 
in  the  germinal  disk  of  the  eggs  of  fishes,  working  upon  the  blasto- 
derm of  the  eggs  of  the  Pike,  Esox.  He  showed  that  the  embry- 
onic axis  was  duplicated  or  triplicated,  as  the  case  might  be,  at  the 
border  of  the  blastoderm.  That  the  distance  apart  of  the  two  con- 
temporaneously developed  embryos  along  the  rim  of  the  blastoderm, 
determined  the  degree  to  which  their  axes  would  be  ultimately  fused 
or  distinct  when  the  larval  development  had  been  completed. 

In  the  study  of  a  series  of  double  monsters  of  the  common  lobster^ 
Homaru8  Amerieanus,  I  found  that  some  similar  law  applied  in  some 
way,  but  unfortunately  the  very  early  stages  were  not  seen,  so  that 
it  could  not  be  formulated  with  precision.  The  evidence  for  the 
existence  of  such  a  law  was,  however,  sufficiently  complete  to  war- 
rant certain  general  deductions,  since  various  degrees  of  fusion  were 
seen  which  were  perfectly  parallel  to  those  of  fishes,  except  that 
instead  of  the  ventral  aspects  being  fused  where  the  rudiments  of 
the  embryo  had  been  first  formed  at  180°  apart  on  the  blastoderm, 
it  was  here  the  dorsal  aspects  that  were  fused,  a  fact  which  is  as 
strictly  in  conformity  with  the  morphology  of  the  Arthropod  series, 
to  which  the  lobster  belongs,  as  the  fusion  of  the  ventral  aspect  of 
the  embryo  of  vertebrates  is  in  conformity  with  the  morphology  of 
the  adult  vertebrate  body. 

The  discovery  of  Kleinenberg  that  the  embryos  of  certain  earth- 
worms studied  by  him,  were  sometimes  double  and  coherent,  shows 
that  such  a  method  of  double  development  is  widely  distributed 
within  the  series  of  Bilateralia  or  bilaterally  symmetrical  animals. 

Such  a  budding  or  division  in  the  embryo  may  indeed  be  looked 
upon  as  somewhat  akin  to  the  development  of  buds  or  gemmae  in 
the  Porifera  or  the  statoblasts  of  certain  fresh-water  Bryozoa  which 
normally  develop  double  embryos  directly  from  a  germinal  body. 
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There  may  also  be  a  kinship  detected  in  the  tendency  of  Hydrozoa 
and  Scyphoioa  to  reproduce  themselves  in  this  way,  especially  the 
sed^itary  or  colonial  forms.  The  tendency  of  star-fishes  to  bud  out 
branches  from  their  arms  is  another  illustration  of  the  same  thing, 
and  it  has  been  recently  shown  that  under  exceptional  conditions 
the  point  where  an  arm  of  a  star-fish  is  budded  off  may  mark  the 
point  near  where  a  new  mouth  and  a  full  complement  of  arms  will 
appear  so  as  to  develop  a  complete  new  individual. 

As  we  rise  in  the  scale  of  organization,  this  tendency  to  regener- 
ate lost  parts  becomes  more  and  more  restricted  to  the  reproduction 
of  peripheral  parts  only,  but  the  tendency  to  produce  monstrosities 
m  the  shape  of  more  or  less  completely  fused  embryos,  due  to  dis- 
torbances  of  developmeut,  remains  in  full  force.  Not  only  is  thb  the 
fiust,  but  I  also  believe  that  I  have  jndisputable  evidence  that  an 
embryo  may  undergo  partial  development  within  the  uterus  of  a 
mammal,  when  it  will  be  arrested  and  actual  histolysis  with  conse- 
quent destruction  and  absorption  of  the  embryo  takes  place.  More 
remarkable  still  is  the  conclusion  reached  by  von  Jhering  that 
certain  Armadilloes  normally  produce  several  young  from  a  single 
ferUlized  ovum.  His  view  being  that  in  no  other  way  can  we 
explain  the  envelopment  of  the  entire  litter  of  young  of  some  of  the 
species  of  these  animals  in  a  common  chorion.  In  this  opinion,  I 
take  it,  von  Jhering  has  the  support  of  the  opinion  of  authorities 
as  eminent  as  von  Kolliker  and  H.  Milne-Edwards. 

When  certain  of  the  vertebrates  such  as  fishes,  batrachians  and 
reptiles  are  injured  after  adolescence  is  reached,  they  retain  to  a 
limited  d^ree  the  power  to  reproduce  lost  parts.  Not  only  do  they 
poness  this  power,  but  they  tend  to  reproduce  such  parts  in  dupli- 
cate, that  ia,  the  peripheral  part  is  reproduced  double,  and  as  if 
diverging  from  the  point  of  mutilation.  An  instance  of  this  that  I 
recall  is  the  case  of  a  fine  Amieva,  in  the  collection  of  the 
Academy  of  Natural  Sciences  of  Philadelphia,  had  its  tail  torn  off, 
and  from  the  point  where  the  tail  was  removed  two  new  tails  were 
being  produced.  Other  equally  striking  instances  are  the  toes  of 
Salamanders  that  have  been  injured.  The  Axolotl  and  its  kindred, 
the  species  of  Amblydoma,  do  the  sane  thing  when  the  toes  are 
injured  or  nibbled  off  by  fishes ;  the  tendency  is  to  reproduce  them 
in  duplicate,  or  even  in  triplicate.  The  same  thing  happens  when 
a  fin-ray  is  injured  or  torn  out  in  the  fins  of  a  Malacopterygian  fish : 
the  aotinotrichia  tend  to  be  reproduced  in  manifold  and  radiate 
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from  the  Btump  of  the  old  raj  in  a  divergent  fashion.  This  fact  I 
have  repeatedly  observed,  as  well  as  the  regeneration,  in  situ,  of  the 
scales,  where  they  have  been  forcibly  removed  from  the  fish  by 
accident.  A  case  of  this  kind  I  traced  and  described  some  years 
ago,  the  subject  being  a  fine  specimen  of  the  mirror-carp  that  had 
lost  one  of  the  large  scales  of  the  lateral  line.  In  this  case,  how- 
ever, there  is  no  duplication  of  the  scale  during  its  r^eneration. 

It  is  also  a  notorious  fact  that  when  extra  toes  or  fingers  are 
developed  in  the  human  subject,  or  in  a  mammal,  they  tend  to 
become  hereditary.  And  the  same  seems  to  be  the  case  with  birds^ 
in  the  instance  of  the  Dorking  fowl  amongst  domestic  breeds.  It  is 
my  belief  from  the  evidence  presented  above  that  such  supernumerary 
digits  have  been  in  the  first  place  produced  by  disturbances  during 
segmentation  or  karyokinesis^  While  the  embryo  was  developing 
its  digits  in  such  higher  forms  and  that  such  disturbances  have  been 
registered,  so  to  speak,  as  part  of  the  hereditary  tendencies  of  the 
organism,  and  have  thus  been  handed  on  to  offspring  as  develop- 
mental tendencies.  The  tendency  to  reproduce  supernumerary  toes 
in  the  cat  is  well-known.  The  same  tendency  is  shown  in  the  dispo- 
sition to  reproduce  extra  thumbs  or  toes  in  certain  human  families. 
The  most  extraordinary  of  these  duplications  is  however  presented 
by  the  double  or  fan  tailed  races  of  Japanese  Gold-fishes,  where  the 
duplication  sometimes  extends  even  to  the  anal  fin,  so  that  I  have 
elsewhere  been  tempted,  upon  the  evidence  presented  by  Dr.  Watase 
as  to  the  development  of  these  fishes,  to  put  in  a  plea  for  the  actual 
realization  of  an  eight-limhed  vertebrate ^  a  thing  against  which  the 
learned  Professor  Haughton,  of  Dublin,  has  argued  with  his  wonted 
acumen,  in  a  still  earlier  paper  touching  the  utility  of  the  four- 
limbed  condition  of  the  higher  vertebrates. 

I  believe,  however,  now  that  the  key  to  the  mystery  of  the  pro- 
duction of  the  double-tailed  gold-fishes  is  within  our  reach  in  the 
light  of  the  evidence  presented  above,  that  we  can  guess  how 
the  Japanese  went  to  work  to  produce  their  singular  breeds  of 
Carassiuft  auratus.  I  believe,  in  short,  that  their  practice  was  very 
simple,  and  that  they  have  probably  antedated  the  practical  appli- 
cation of  the  facts  of  experimental  embryology,  as  known  in  Europe 
and  our  still  more  western  civilization,  by  several  centuries.  Since 
the  Japanese  records  of  some  of  these  breeds  are  very  old,  as  well 
as  the  fact  that  the  work  of  the  Marquis  de  la  Savigny,  figuring  the 
breeds  of  these  fishes,  was  published  in  1790,  we  can  infer  for  them 
an  antiquity  of,  at  the  very  least,  a  couple  of  centuries. 
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Now  as  to  how  the  Orientals  accomplished  the  production  of 
double-tailed  forms  of  fishes.  I  believe  they  did  this  by  taking  the 
eggs  of  the  normal  species  of  gold-fishes  and  shaking  them,  or  dis- 
turbing them  in  some  way,  as  did  Professor  Weber  with  the  eggs  of 
the  pike.  They  would  thus  get  some  complete  double  monsters,  some 
with  two  heads  and  a  single  tail,  and  some  with  double  tails.  Mani- 
festly the  complete  double  monsters  would  be  unlikely  to  survive. 
Those  most  likely  to  survive  would  be  those  with  only  a  duplication 
of  the  tail.  These  being  selected  and  bred  would  in  all  probability 
hand  onward  the  tendency  to  reproduce  the  double  tail,  a  tendency 
which  could  become  very  fixed  and  characteristic  if  judicious 
selection  were  maintained  by  interested  fanciers  and  breeders,  such 
as  are  said  to  exist  in  Japan,  where  these  fishes  of  the  finest  double- 
tailed  races  command  high  prices  amongst  the  wealthy  and  culti- 
vated classes. 

If  the  remarkable  peculiarities  of  the  Japanese  Gold-fishes  were 
produced  as  suggested  above,  and  there  seems  to  be  no  more  likely 
method  of  their  origination,  the  whole  question  of  the  inheritance 
of  mutilations  is  reopened  from  a  totally  new  point  of  view,  and  one 
that  cannot  be  assailed  by  Weismann  and  his  following  with  much 
riiow  of  success  from  their  present  attitude  toward  these  questions. 
It  is  clear,  however,  that  we  have  here  a  most  promising  field  for 
experimental  inquiry  and  one  that  should  be  at  once  cultivated  in  a 
practical  way. 

That  the  direction  of  the  regeneration  of  lost  parts  may  be  affected 
by  the  plane  of  mutilation  is  sufficiently  well  attested  by  the  exper- 
iments of  Barfurth  on  the  tails  of  tad-poles,  some  of  which  I  have 
successfully  repeated.  If  the  tip  of  the  tail  were  snipped  ofi^exactly 
at  right  angles  to  the  axis  of  the  body,  the  tail  was  regenerated  of 
the  normal  form  and  straight  backward.  If  at  an  acute  angle, 
regeneration  took  place  so  that  the  new  tip  was  directed  either 
upward  or  downward,  according  as  the  inclined,  regenerating  cut 
surface  looked  upward  or  downward.  Such  facts  cannot  be  dis- 
missed as  useless  in  connection  with  the  problem  of  inheritance  in 
general,  if  they  have  any  bearing  upon  the  questions  raised  in  con- 
nection with  the  inheritance  of  mutilations  as  viewed  in  the  preced- 
ing discussion.  It  is  not  unlikely  that  Barfurth's  results  do  have 
some  bearing  upon  these  questions  as  here  viewed.  If  the  plane  of 
mutilation  or  line  of  removal  of  digits  affects  their  direction  of 
growth,  as  seems  likely  from  Barfurth's  and  my  own  experiments^ 
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we  know  to  a  certainty  that  there  is  only  one  avenue  for  the  accees 
of  new  material  during  the  process  of  regeneration  of  a  digit  lor 
example,  and  that  is  its  proximal  or  basal  portion.  Through  this 
basal  portion  alone  can  new  material  reach  the  digit  to  build  up  its 
distal  parts.  If  growth  and  its  accompanying  karyokineses  were 
interfered  with  in  any  way  across  a  narrow  line  over  the  stump,  the 
regenerative  energies  would  be  caused  to  manifest  themselves  on 
either  side  of  that  line,  and  the  result  would  be  a  t^dency  to  repro- 
duce the  digits  in  duplicate  beyond  the  point  of  mutilation,  and  in 
a  divergent  fashion  from  the  basal  area  through  which  alone  new 
material  could  find  access  by  intussusception  during  the  process  of 
regeneration.  We  consequently  get  a  mechano-physiological  expla- 
nation of  why  it  is  that  doubly  reproduced  distal  parts  tend  to 
diverge  from  each  other  radiMlly. 

The  same  principle,  together  with  concrescence,  may  be  invoked, 
as  it  has  been  in  another  form,  by  Rauber,  to  explain  the  degree  of 
fusion  of  double  or  triple  monsters  produced  by  shaking  mesoblastic 
ova  during  their  early  blastodermic  stages  of  development.  But 
Rauber's  explanation  must  in  this  case  be  supplemented  by  a 
<x)nsideration  of  the  physical  laws  of  the  interfacial  and  free  surface- 
tensions  which  condition  growth  during  the  development  of  a  thin 
blastoderm  in  a  meroblastic  egg,  making,  for  self-evident  physical 
reasons,  the  production  of  completely  separate  embryos  well  nigh 
an  impossibility,  even  by  shaking  or  otherwise  interfering  with 
development.  Even  if  separate  germinal  disks  were  developed  on 
a  telolecithal  eggy  there  is  every  reason  to  believe  that,  as  segmenta- 
tion proceeded,  the  two  resulting  blastoderms  would  become  fused 
by  their  edges  as  the  latter  advanced  over  the  yolk  and  approached 
each  other  as  they  necessarily  must  in  order  to  increase,  as  they  do, 
in  a  geometrical  ratio,  their  power  of  appropriating  the  stored  nutri- 
tive mass  of  yolk.  On  a  priori  grounds,  and  for  mechanical  reasons, 
therefore,  the  complete  separation  of  the  germinal  matter  of  a 
large- jolked  meroblastic  egg  is  impossible.  The  total  separation  of 
the  two  first  blastoraeres  of  the  equally  segmenting,  holoblastic  eggs 
of  echinoderms  and  Amphioxus,  on  the  other  hand,  is  easily  accom- 
plished by  mere  violent  mechanical  interference,  so  that  completely 
distinct  and  separate,  but  smaller,  embryos  are  easily  obtainable 
if  such  separated  blastomeres  are  allowed  to  develop  under  favorable 
conditions. 
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As  Stated  in  the  earlier  part  of  this  paper,  the  regenerative  power 
seems,  in  low  and  primitive  forms,  and  also  in  the  verj  early  stages 
of  the  highest,  as  shown  by  von  Jhering  in  the  development  of 
Armadilloes,  by  what  he  calls  temnogeny^  or  normal  division  and 
-complete  separation  of  the  cells  of  the  fertilized  egg,  to  be  most 
completely  represented  in  the  early  blastomeres  or  the  products 
of  the  early  segmentations.  In  the  next  grade  of  organic  types, 
Porifera  and  Coelenterata,  there  appears  to  be  a  wider  exten- 
sion apon  the  whole  organism  and  its  parts  of  this  regenerative 
power.  In  bryoxoa  and  echinoderms  there  is  still  in  many  forms 
more  or  less  of  thb  r^enerative  power  distributed  throughout  the 
organism,  but  as  specialization  proceeds  it  seems  to  become  less 
marked,  and  if  there  is  disturbance  of  the  mode  of  development  of 
the  Bilateralia,  besides  the  apparently  normal  consecutive  or  linear 
gemination  as  in  MonatuSy  Myrianida  and  Autolytus,  there  is  devel. 
oped  a  tendency  to  double  the  axis  so  that  branched  or  coherent 
double  individuals  arise.  This  reaches  a  most  remarkable  expres- 
«on  amongst  Syllid  worms,  as  worked  out  by  Professor  Mcintosh, 
and  may  even  extend  to  an  early  stage,  as  in  the  case  of  the  produc- 
tion of  double  embryos  in  Lumbrieua,  according  to  Kleinenberg. 
In  both  the  arthropod  and  vertebrate  series  disturbances  of  early 
embryonic  development,  affecting  the  order  and  relations  of  the 
karyokinetic  processes  in  the  blastoderm,  are  productive  of  double 
monstrosities  variously  fused,  according  to  a  law  which  has  been  to 
some  extent  defined  by  Rauber. 

As  we  proceed  in  our  review  of  the  successively  higher  groups  we 
find  that  this  purely  regenerative  power  becomes  less  and  less 
marked.  In  some  worms,  for  example,  the  head  may  be  regenerated 
if  cut  off.  It  IB  doubtful  whether  this  would  be  possible  with  even 
die  lowest  vertebrate.  In  the  vertebrates  and  arthropods  or  highest 
Bilateralia,  the  regenerative  power  is  reduced  to  the  power  of  repro- 
ducing lost  digits  or  entire  appendages,  as  in  Crustacea.  In  verte- 
brates it  is  finally  restricted  in  fishes,  batrachians  and  reptiles  to  the 
regeneration  of  the  tail  or  the  distal  parts  of  the  extremities  in  the 
adult,  and  in  the  highest  of  these  series,  namely,  birds  and  mam- 
mals, the  power  of  the  adult  to  regenerate  lost  distal  parts  of  the 
extremities  is  also  lost.  Nevertheless,  there  remains  in  the  tolerably 
advanced  embryos  of  these  forms  the  power  to  respond  in  a  remark- 
able way  to  disturbances  of  the  normal  hereditary  or  regenerative 
processes  involving  the  distal  parts  of  the  extremities,  such  as  the 
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digits.  The  regenerative  powers  therefore  seem  to  become  dimin- 
ished with  the  specialization  of  a  type,  and  to  be  manifested  last  of 
all  in  the  distal  ends  of  the  extremities.  The  most  marked  changes 
may  occur  in  the  way  of  duplication,  triplication,  etc.,  of  the  axis, 
even  in  the  highest  types,  provided  the  development  or  processes  of 
segmentation  are  disturbed  early  enough,. and  in  some  definite  way. 
The  conclusion  which  is  warranted  from  the  whole  of  the  foregoing 
is  that  the  regenerative  power  of  organimna  disappears  ns  we  rise  in 
the  scale  of  organization,  last  of  all  in  tl^  peripheral  extremitai  parts^ 
A  further  observation  is  justified,  which  is,  that  the  power  to  produce 
monstrosities  or  congenital  aberrations  of  development  due  to  external 
disturbances  of  segmentation,  during  growth,  diminishes  in  the  higher 
forms  pari  passu  with  the  advance  in  development  Finally,  it  may 
be  affirmed  with  much  show  of  probability  that  aberrations  or 
development  produced  by  disturbances  of  the  processes  of  segmen- 
tation during  growth,  may  become  hereditary,  as  illustrated  by  the 
probable  inheritance  of  partially  duplicated  axes  in  the  tails  of 
Japanese  gold-fishes,  or  of  supernumerary  digits  in  many  mammals- 
and  in  Man. 

How  such  new  parts,  originated  as  here  supposed,  can  transmit  to 
the  ova  of  the  parent  body,  of  which  they  form  a  part,  a  tendency 
to  cause  them  ( the  new  characters  )  to  reappear  in  the  o&pring 
developed  from  such  ova  or  germs,  cannot  be  explained  without 
supposing  that  the  new  part  of  the  body  of  the  parent  influences  at 
a  distance  the  characters  and  potentialities  of  the  germinal  matter 
produced  by  it  in  its  gonads.  The  difficulties  in  the  case  of  the 
partly  double  body  of  the  Japanese  Gold-fishes  are  peculiar,  in  that 
we  have  to  assume  that  hereditary  tendencies  are  transmitted  from 
a  parent  body  and  part  of  another  of  each  sex,  making  in  all,  ten- 
dencies  transmitted  from  two  bodies  and  parts  of  two  others,  in  the 
course  of  the  ordinary  sexual  reproduction  of  the  double-tailed 
species,  since  there  cannot  be  the  slightest  doubt  that,  in  this  case,, 
we  have  to  deal  with  partially  double  monsters  (as  is  proved  by 
their  morphology),  with  normally  developed  reproductive  powers.  I 
confess  to  an  utter  inability  to  see  how  this  can  be  done  by  means  of 
gemmules,  the  oldest  hypothesis  of  heredity,  first  formulated  by 
Democritus,  then  restated  in  a  more  modern  form  by  Buffon,  then 
by  Erasmus  Darwin  in  the  Zoonornia,  and  lastly  by  Charles  Darwin. 
This  doctrine  therefore  has  a  very  respectable  pedigree,  but  it  is 
strange  that  none  of  the  later  writers  credit  their  predecessors  with 
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having  entertained  similar  opinions.  But  to  recur  to  ray  point,  it  is 
clearly  certain  that  the  partially  double  body  of  the  parent  in  this 
case  must  have  influenced  the  germs  it  inclosed  at  some  time  in  the 
history  of  the  race,  or  at  the  time  the  latter  was  originated  by  the 
Orientals.  The  first  partially  double,  monstrous  pair  of  gold-fishes 
to  have  ofispring  must  have  been  reared  somewhere  in  the  East ; 
whether  in  Corea,  China  or  Japan  does  not  matter.  The  fact  that 
they  reproduced  themselves  is  indisputable.  That  they  were  first 
produced  by  artificial  interference  with,  or  mutilation  of  the  normal 
processes  of  their  early  development  becomes,  in  the  light  of  what 
has  been  said  above,  a  conclusion  of  the  utmost  probability.  Weis- 
mann  and  his  followers  can  take  either  horn  of  this  dilemma.  The 
mevitable  conclusions  are :  first,  that  new  parts  of  the  parent  body 
It  a  distance  do  at  once,  in  the  first  generation,  influence  the  germ- 
cells  inclosed  by  such  a  parent  body ;  secondly,  the  probability  of 
the  inheritance  of  the  eflects  of  certain  mutilations,  injuries,  interfer- 
ences or  displacement  of  parts,  during  the  early  stages  of  develop- 
ment, amounts  almost  to  a  certainty. 

Moreover,  whereas  the  separation  of  the  early  cells  or  blastomeres 
in  certain  eggs,  such  as  those  of  Armadilloes,  Sea-Urchins  and  the 
Lancelet  and  Frog  is  possible,  the  egg  in  these  cases  being  essen- 
tially holoblastic  at  the  time  of  the  first  two  cleavages,  two  or  more 
completely  separate  embryos  can  be  developed.  The  conditions  of 
development,  it  must  be  borne  in  mind,  in  the  higher  series,  where  a 
blastoderm  is  developed,  closely  atod  firmly  adherent  to  the  very 
large,  nutritive  yolk,  are  very  difierent  from  the  foregoing.  So  dif- 
ferent indeed,  are  the  conditions  of  development  in  these  latter  mer- 
oblastic  forms  that  it  would  be  extremely  improbable  that  entirely 
separate  and  multiple  embryos  could  be  developed  from  their  ova. 
At  most  only  such  mechanical  disturbances  would  be  possible  as 
would  lead  to  a  more  or  less  complete  duplication,  triplication,  etc. 
of  embryos.  That  the  efi*ects  of  such  embryonic  mutilations  or 
interferences  may  be  hereditarily  transmitted  will  hardly  be  admit- 
ted by  theanti-mutilationists,  but  tp  evade  the  force  of  these  facts 
18  impossible. 

The  coherence  of  the  embryos  together  in  meroblastic  eggs,  con- 
ditioned as  it  is  by  the  interfacial  and  free  surface-tensions  between 
the  blastoderm  and  yolk,  is,  it  seems  to  me,  plainly  indicative  of  the 
indisputable  conclusion  that  rautilational  influences  operating  upon 
meroblastic  ova  are  themselves  influenced  by  mere  physical  condi- 


84  PROCEEDINGS  OF  THE  ACADEMY  OF  [1893. 

tions  and  forces,  and  that  even  these  leave  a  reminiscence  of  their 
effects  upon  the  germs,  the  development  of  which  they  thus  indi- 
rectly affect.  What  again  shall  be  said  in  such  cases  of  the  ^ect 
of  such  external  or  physical  agencies  or  conditions  in  modifying  the 
development  of  future  generations,  as  seems  to  be  proved  by  the 
history  of  the  domesticated  races  of  Japanese  Gold-fishes?  Weis- 
mann  must  now  own,  if  the  preceding  views  can  be  sustained, 
that  he  is  beaten  upon  his  own  ground,  and  also  admit  that  he  has 
been  in  error  from  the  beginning  as  to  the  non-transmission  to  the 
germs  of  characters  that  have  been  acquired  by  the  body  of  the 
parent. 

The  domesticated  races  of  Japanese  Gold-fishes  outstrip  every 
known  form  of  domesticated  animal  in  the  extent  to  which  they 
have  been  modified,  and  it  is  therefore  strange  that  Mr.  Darwin 
should  have  devoted  so  little  consideration  to  them  in  his  works. 
In  one  of  his  botanical  works  Mr.  Darwin  makes  the  suggestion 
that  the  bilateral  halves  of  the  Bilateralia  may  have  arisen  by 
longitudinal  concrescence  of  two  similar  individuals  of  opposite  sex. 
This  suggestion  of  his,  as  to  the  origin  of  the  bilaterally  sym- 
metrical condition,  may  be  dismissed  as  exceedingly  improbable  and 
unfortunate,  and  as  in  direct  conflict,  moreover,  with  the  known 
mode  of  the  development  of  monsters  with  double  axes.  Such  mon- 
strous races,  as  is  proved  by  the  morphology  of  the  adult  Japanese 
Gold-fishes,  their  known  analogies  to  the  development  of  double 
vertebrate  monsters,  have  been  produced  almost  beyond  a  shadow  of 
doubt  by  mutilational  interference  with  the  early  processes  of  nor- 
mal development,  and  this  monstrous  mode  of  development  has 
become  hereditary. 

The  procedure  by  means  of  which  the  Orientals  originated  their 
peculiar  races  of  Gold-fishes  I  believe  was  more  exactly  as 
follows :  After  the  blastoderm  had  spread  over  about  one-third  or 
more  of  the  surface  of  the  yolk,  the  eggs  were  shaken  or  violently 
disturbed.  NThis  proceeding  would  cause  the  production  of  one  or 
more  new  embryonic  axes  at  the  rim  of  the  blastoderm  near  the 
original  axis,  but  the  new  axes  would  not  develop  a  head,  but 
would,  as  a  result  of  the  operation  of  the  principle  of  concrescence, 
soon  fuse  with  the  caudal  end  of  the  original  or  first-formed  embry- 
onic axis.  This  would  cause  a  doubling,  more  or  less  complete,  of 
the  caudal  end  or  urosonie  of  the  embryo.  In  this  way  it  may  be 
supposed  that  the  partially  double  urosome  of  these  singular  fishes 
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was  developed,  so  far  at  least  as  to  duplicate  the  hypural  system  of 
bones  of  the  tail,  and  consequently  the  tail  itself,  while  this  doubling 
would  also  manifest  itself  farther  forward  so  as  to  sometipies  double 
the  anal  fins  as  well.  The  caudal  part  of  the  notochordal  axis  is 
rarely  doubled,  though  there  is  an  evident  tendency  to  do  so  in  some 
individuals. 

The  great  exaggeration  in  the  development  of  the  fins  in  Japanese 
GroId*fishe8,  especially  the  caudal,  is,  however,  not  wholly  accounted 
for  by  the  theory  of  the  inheritance  of  tendencies  toward  monstrous 
development.  Nor  is  the  obvious  degeneration  of  certain  parts  of  the 
muscular  system  in  some  of  the  races  thus  accounted  for.  Nor  can 
we  again  account  for  the  differences  in  the  relative  lengths  of  the 
intestine  in  the  different  races  on  such  a  hypothesis.  Only  one 
structure,  the  squamation  and  the  number  of  myotonies,  seems  to 
have  remained  constant  in  the  course  of  the  great  modifications 
which  these  fishes  have  undergone.  I  find  that  the  number  of  rows 
of  scales  in  the  lateral  line  in  all  the  races  I  have  studied,  presents 
practically  no  variation ;  that  is,  the  number  of  scales  in  the  lateral 
line  varies  only  from  25  to  26.  The  number  of  myotomes  is 
also  constant  in  all  the  races,  and  corresponds  to  the  number  of 
transverse  rows  of  scales.  In  order  to  make  the  facts  stated  above 
somewhat  more  easy  of  apprehension,  I  have  tabulated  the  result  of 
a  aeries  of  careful  measurements,  based  upon  three  races,  viz :  (1) 
the  normal  or  common  gold-fish,  Carasnus  auratus;  (2)  a  long- 
bodied  double-tailed  variety  of  great  beauty,  which  has  been  reared 
in  the  aquaria  of  Dr.  W.  H.  Wahl,  who  has  kindly  let  me  have 
some  dead  individuals,  for  study;  (3)  a  short-bodied  double- 
tailed  race  with  a  very  protuberant  abdomen,  which  were  imported 
from  Japan,  and  of  which  dead  examples  were  furnished  me  by 
Mr.  W.  P.  Seal. 

I  found  that  the  head  in  all  cases  was  the  least  variable  part  of 
the  animal.  I  have  accordingly  regarded  it  as  a  standard  of  com- 
parison in  a  general  final  table.  The  following  tables  will  explain 
themselveSy  and  give  absolute  measurements  in  millimetres  of  the 
same  parts  of  the  three  races  in  parallel  columns. 

By  urosome  is  meant  the  part  of  the  trunk  behind  the  body  cav- 
ity, and  between  the  latter  and  the  base  of  the  caudal  fin.  I  have 
compared  the  musculature  of  the  abdomen  and  urosome  to  a  frus- 
tum of  a  cone  with  an  elliptical  cross  section.  In  this  way  it  is 
pomble  to  i^how,  taking  the  absolute  measurements  in  connection 
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II. 

Length  of 
nn^fin. 

Difltanoe 
from  vent 
to  caudal. 

Width  of 
base    of 

muscular 
froetum 
of  a  cone 

Height  of 
muscular 
frustum. 

Width  of 
apexof 
muscular 
fruetum 
ofacone. 

race. 

36  mm. 

2Smm. 

37  mm. 

62  mm. 

IS  mm. 

Long-bodied 
Japanese  doub- 
le-tailed race. 

80  mm. 

10  mm. 

28  mm. 

61mm. 

10  mm. 

Short-bodied 
le- tailed  race. 

36  mm. 

10  mm. 

23  mm. 

28  mm. 

7  mm. 

In  a  third  table  I  have  attempted  to  represent  the  propottioiu  of 
the  Beveral  parte  to  each  other,  but  from  tables  I  and  II,  I  obtain 
data  for  a  more  general  and  final  fourth  table  in  which  the  individ- 
uals  are  supposed  to  be  of  the  same  age,  and  more  nearly  of  the 
some  OK  and  w«ght  than  was  the  material  at  my  disposal 
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Ratio  of 
head  to 
length  of 
intestine. 

Ratio  of  total 
length  to  length 
of  Intettine. 

Ratio  of  length 
of  the  body  to 
the   length    of 
the  intettine. 

Ratio  of  width 
of  uroaorae  to 
total  lensth  of 
head,  body  and 
urosome. 

Ratio   of 
total  length 
of  the  head, 
body  and 
uroaorae  to 
the    length 
of  the  tail. 

Common 
nee. 

1:18 

1:4-45 

1 : 5-85. 

1:6 

2-5:1 

Long-bodied 
-Japanese  race. 

1:9-25 

1:2-85 

1:4-2 

1 : 7-4 

1 : 8-3 

Short-bodied 
Japanese  race. 

1 :  11-76 

1:4-6 

1:8 

1 :  6r71 

1-88:1 

Taking  the  head  as  the  least  variable  portion  of  the  three  races, 
and  assigning  to  it  an  arbitrary  value  of  50  mm.  in  a  hypothetical 
mdividual  by  dividing  the  actual  lengths  of  the  other  parts  in  mil- 
limetres by  their  own  length  of  head  in  millimetres,  then  multiply- 
ing this  product  by  50, 1  get  a  new  set  of  values  in  which  the  parts 
are  in  the  proportion  of  the  preceding  table,  but  in  which  the  indi- 
viduals are,  in  the  case  of  each  race,  of  about  the  same  size,  age  and 
•condition  of  volume,  and  consonant  with  the  modifications  that 
have  been  suffered  by  each  one.  This  table  is  given  below,  and 
from  it  it  is  possible  to  plot  the  outlines  of  the  three  hypothetical 
frustums  of  cones  that  will  represent  approximately  the  condition 
of  development  of  the  musculature  of  the  body  and  tail  of  the 
4hree  races  as  seen  from  the  side. 
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Long-bodied 
Japanese  race. 

Short-bodied 
•Japanese  race. 


Length    of 
intestine. 


660    nm. 


408*5  mm. 


667*5  mm. 


Length 
ofhoul. 


60 


60 


60 


Height    of 
fhutum. 


110*7  mm. 


110-8 


78'65  mm. 


D  i  a  m  eter 
of  major 
axis  of  base 
of  firustum. 


66-2  mm. 


65  mm. 


61*8  mm. 


D  i  a  m  eter 
of  major 
axis  of  apex 
of  frustum. 


24*8  mm. 


21*7  mm: 


18*4  mm. 


Dis  tance 
of  anus  from 
base  of  cau- 
dal. 


42  mm. 


41mm. 


26*8 
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These  tables  and 
the  appended  dia- 
gram based  upon 
them,  it  seems  to 
me,  make  it  tolera- 
bly certain  that 
there  has  actually 
been  a  marked 
degeneration  in  the 
relative  propor- 
tional development 
of  the  volumes  of 
the  musculature  of 
the  body  and  uro- 
some  or  tail  in  two 
of  the  three  races 
examined.  0th  e  r 
facts,  however,  for- 
tify this  conclusion 
very  strongly.  The 
most  important 
being  the  fact  that 
the  vertical  rows  of 
scales  just  behind 
the  abdomen,  on  the 
sides  of  the  urosome 
of  the  short-bodied 
race,  overlap  each 

A.  Outline  of  frustum  of  cone  representing  the  mus-  ^^^^^  /^  ^    more 

culature  of  body  and  urosome  of  common  race  of  Gold-  extensively  tuan  dO 

carp.     B.     Same  of  long-bodied  Japanese  race,  reared  those    in   the  Other 

by  Dr.  Wahl.     C.  Same  of  short-bodied  Japanese  race.  two.       When    we 

come  to  examine  the  muscular  somites  underlying  these  rows  of 
greatly  overlapping  scales  in  the  short-bodied  race,  we  actually  find 
them  markedly  shorter  than  those  some  distance  behind,  or  those 
some  distance  in  front  of  them.  This  seems  to  me  to  prove  conclu- 
sively that  there  has  been  actual  degeneration  of  the  muscular  sys- 
tem of  the  body  or  trunk,  and  that  this  degeneration  is  especially 
well  marked  in  the  short-bodied  race.  The  intestine  in  the  latter  is 
also  found  to  be  proportionally  longer  than  in  the  normal,  common. 
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or  in  the  long-bodied,  double-tailed  races.  This  increase  in  the 
length  of  the  intestine  is  also  indicated  by  the  very  protuberant 
abdomen  of  the  short-bodied  race.  This  short-bodied  race,  with  a 
protuberant  abdomen,  I  am  informed  by  breeders,  is  a  very  vora- 
cious feeder,  thus  not  belying  the  indications  of  its  large  abdomen 
and  proportionally  long  intestine. 

It  is  also  probable  that  the  bodies  of  the  vertebrae  are  shorter  in 
the  short-bodied  than  in  the  long-bodied  races.  This  point  I  have, 
however,  n^lected  to  determine. 

I  believe,  in  short,  that  the  degenerative  changes  in  the  muscular 
system  of  the  Japanese  Oold-fishes  is  connected  with  their  continued 
restraint  to  small  aquaria  for  many  generations,  and  that  their  mus- 
cular system  hi^  degenerated  through  disuse.  That,  on  the  other 
hand,  the  failure  to  be  able  to  expend  energy  in  the  production  of 
motion  of  the  body  in  the  water  has  reacted  in  other  ways  upon 
their  organization,  and  especially  upon  the  growth  of  the  fins.  This 
has  gone  on  until,  in  some  of  the  races,  it  would  actually  be  possible 
to  envelop  almost  the  entire  head  and  body  in  the  enormous  double 
caudal.  In  fact,  these  members  grow  so  long  that  they  become  an 
actual  hindrance  to  rapid  swimming,  and  are  of  less  use  in  pro- 
pelling the  fish  in  the  water,  so  that  their  swimming  becomes  very 
slow,  and  seemingly  performed  with  some  difficulty  as  compared 
with  the  normal  form.  All  the  fins  partake  of  this  tendency  to 
become  extended ;  the  pectorals  enlarge  and  lengthen,  and  the 
dorsal,  in  some  races,  becomes  so  long  that  it  falls  over  and  over- 
hangs one  side  of  the  body.  Fish-culturists  also  tell  me  that  it  is 
useless  to  try  to  keep  these  races  with  other  species  of  fishes  in 
ponds,  because  the  more  active  carnivorous  forms  will  soon  bite  off 
and  destroy  the  long,  graceful,  and  lace-like  caudals  of  these  help- 
lessly modified  Japanese  races.  These  races  have  been  so  modified 
by  man's  agency,  that  they  have  become  absolutely  unfitted  to  suc- 
cessfully battle  for  existence,  if  left  to  themselves. 

Their  sluggish  habits  have  been  purposely  cultivated  by  Oriental 
fish-fanciers.  To  such  an  extreme  of  sluggishness  have  they  been 
brought,  that,  owing  to  their  monstrous  development,  they  are  some- 
times no  longer  able  to  maintain  their  equilibrium  in  the  water,  but 
stand  on  the  head  or  tail  in  the  very  small  aquaria,  in  which  they 
are  kept,  and  in  which  they  would  become  asphyxiated  were  it  not 
for  the  precaution  taken  by  the  Japanese  to  introduce  into  the  same 
7 


•qflBrium  nuii,  btnnkM,  but  very  active  fishes  of  other  Bpecira,  in 
«rd«  that  dM  mtor  be  k^dtrculating,  and  thus  aerated  for  the 
benefit  itf  tfae  helplwily  modified,  but  most  valued  teuaut. 

TlicM  dienmitaiioM  give,  b  seems  to  me,  a  clew  to  the  explaoa* 
ti«D,  BOt  ODI7  of  the  degeoeimtioD  of  the  musculature  uuder  dome»- 
ticmCum,  omtig  to  ita  enfbroed  disuse,  but  also  some  iiidicatiou  of 
wlmtBie  the  CBOMB  of  the  extension  of  the  fins.  The  material 
Mved  from  tzpenditan  Id  muscular  eflbrt  may  bo  expended  in 
growth  in  another  direction,  sud  the  most  advantageous  would  be 
that  whldi  woold  InoreMe  the  surface  of  the  lins,  and  thus  render 
tfiem  ukAiI  id  donul  n^trstion.  The  large  vessels  and  numerous 
oapillsriea  in  the  huge  taili  ef  very  fine  specimens  of  the  Kinyiko 
nee,  that  I  hftVQ  seen,  indicate  that  the  caudal  fin  may  possibly 
Serre  hi  a  Terj  importRDt  way  as  an  adjunct  to  branchial  respira- 
tion, ne  qiMBtim  therelbra  arises,  have  not  the  immense  tins  of 
the  Ji^MUHM  doubl»tailed  gidd-Hshes  been  developed  partially  in 
pliTridogicid  nvponn  to  artificial  conditions  of  respiration,  that 
were  not  aa  &TorabIe  a«  tbAeo  enjoyed  by  their  wild  congeners? 
nat  the  doreid, anal  andoaudbl  Hns  may  be  so  modified  as  to  min- 
later  in  an  important  way  to  th«  needs  of  respiration,  is  proved  by 
the  devdopment  of  the  riohlj-  vascular  and  exuggerated  vertical 
fiDBof  the  embryoe  of  fiBtalEmbiolocoid  fishes,  as  long  ago  shown 
by  Blake,  and  fully  confirmed  and  elaborated  in  greater  detail  by 
the  writ«r. 

It  ia  alaoaremarkable&cttbatthe  fins  and  tail  of  the  larvni^the 
double  long-tailed  races  do  not  show  such  characters  at  once,  but  it  ia 
not  until  long  after  thelarval  stages  are  passed,  that  the  breeder  can  be 
certain  of  rearing  a  specimen  with  a  fine  long  tail,  from  any  ^ven 
young  fish.  The  fishes  are  usually  upward  of  two  iuches  in  length 
before  the  breeder  can  be  pretty  sure  that  the  young  or  half-grown 
individuals  will  develop  a  great  length  of  tail.  This  fact  shows 
that  the  long  tail  was  originally  acquired  very  late  in  ontogenetio 
development,  and  is  not  a  larvally  apparent  di^rentiation.  This 
circumstance  is  also  unique  amongst  fishes,  and  for  that  matter, 
almost  the  exact  reverse  of  what  usually  takes  place,  unce  the  young 
of  many  marine  fishes  have  certain  parts  of  the  fins  very  greatly 
produced,  only  to  be  absorbed  before  adolescence  is  reached.  This 
is  the  case  with  the  larvie  of  Lopkiua  aud  Fieratfer.  Only  amongst 
higher  animals  do  we  find  secondary  sexual  characters  produced  at 
a  late  period  of  growth,  such  as  the  deciduous  boms  of  the  Deer 
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family,  or  defensive  organs,  such  as  the  horns  of  the  ox  and  ante- 
lope families,  which  are  produced  at  a  relatively  late  period. 

The  fact  that  the  very  long  fins  of  the  full  grown  individuals  of 
the  double-tailed  races  of  Gold-carp  are  only  fully  developed  at  a 
very  late  period  of  the  growth  of  the  animal,  is  in  harmony  with  the 
view  that  the  hypertrophy  of  those  organs  is  associated  with  a 
correlative  degeneration  of  the  muscular  system  of  the  trunk,  and 
a  possible  use  of  these  structures  with  their  great  amount  of  surface 
as  respiratory  organs,  in  the  restricted  and  badly  aerated  tanks 
and  aquaria  in  which  they  have  been  bred  for  centuries. 

Since  the  above  was  written,  Mr.  W.  P.  Seal  has  sent  me  a  series 
of  the  "  telescope-eyed  "  double-tailed  race  of  Gold-carp.  Thb, 
together  with  the  materials  previously  supplied  by  the  same  gentle- 
man and  Dr.  Wahl,  enables  me  to  greatly  extend  my  comparbons 
and  also,  as  will  be  seen  below,  to  add  some  very  remarkable  facts  to 
oar  knowledge  of  these  singular  domesticated  races  of  fishes  as  com- 
pared with  their  wild  congeners,  long  since  introduced  into  the 
Schuylkill,  and  now  native  to  that  river. 

The  ipost  astonishing  peculiarity  of  the  *'  telescope-eyed  "  race  is 
the  development  of  the  eyes.  The  latter  are  very  much  larger  pro- 
portionally  than  in  the  common  or  in  any  other  races,  so  that  the 
eyes  actually  protrude  irom  the  orbits  in  a  most  grotesque  manner. 
The  size  of  the  eyes  on  opposite  sides  of  the  head  even  seem  to  vary 
somewhat,  and  in  the  extent  to  which  they  protrude  from  the 
orbit.  In  some  specimens  the  eye-balls  are  a  third  more  in  diam- 
eter across  the  equator  than  in  either  the  common  or  the  other 
double-tailed  races.  A  broad  band  or  ring  of  integument  passes 
all  round  the  equator  of  the  eye-ball  joining  the  cornea  distally 
and  the  margin  of  the  orbit  proximally. 

The  most  surprising  fact  of  all,  however,  is  the  shape  of  the  eye- 
ball in  the  telescope-eyed  race,  in  that  the  eye-ball  tends  to  become 
greatly  elongated  in  the  direction  of  its  optic  axis.  Sometimes  the 
difference  between  the  axial  and  equatorial  diameter  is  as  much  as 
three  millimetres,  constituting  an  extremely  myopic  form  of  eye-ball. 
The  form  of  the  eyeball  in  the  common  race  is  flat  or  hypermetropic 
in  character.  A  gradual  passage  from  the  hypermetropic  form  of 
«ye-ball  to  the  myopic  is  shown  in  the  following  table,  as  based 
upon  actual  approximate  measurements  of  the  eye-balls  of  indi- 
yiduals  of  the  three  races. 
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Racee. 

Total  length  of 
specimen. 

Equatorial  diame- 
ter of  eye-ball. 

Aiial  diameter  of 

eye-ball. 

Common. 

Short -bodied. 

"  Teleacope-ey  ed . " 

No.:. 

No.  2. 

63  mm. 
TOmm- 

Tmm. 
5  mm. 

dmm. 

5  mm. 
4  mm. 

9  tnm. 

The  size  and  shape  of  the  globular  lens  ic  the  "telescope-eyed" 
race  ie  not  appreciably  different  from  that  of  the  other  races  with 
smaller  ey^-balla.  It  would  therefore,  soem  impoasible  for  the 
image  formed  by  the  lens  of  a  diBtant  object  in  the  "telescope 
eyed  "  race,  to  be  thrown  upon  the  retina  at  all,  consequently  the 
condition  is  one  of  near-sightednese,  or  of  an  optical  adjuittQient  for' 
very  uear  objecU,  The  conditions  of  life  of  these  races,  in  small 
tanks  or  aquaria,  where  they  are  bred  under  conditions  ofthe great- 
est protection  from  man,  would  in  their  restricted  quarters  actually 
fost«r  the  development  of  near-si ghtednees,  and  any  variations  in 
that  direction  would  actnally  tend  to  be  preserved.  There  is  a  con- 
dition of  disuse  also  to  be  taken  into  account  in  this  procesB,unoe 
these  fishes  no  longer  need  their  eyes  with  which  to  watch  the 
approach  of  their  enemies,  but  only  to  look  out  for  their  food, 
which  is  supplied  to  them  by  their  human  friends  and  protectors. 
To  what  extent  this  factor  has  been  of  service  in  altering  the  sh.ape 
of  the  eye-balls.  It  is  of  course,  as  yet,  impossible  to  state.  The  pre- 
ceding table  V,  however,  makes  the  gradual  passage  from  the  hyper- 
metropic or  flat  eye  of  the  normal  race  to  that  of  the  myopic  or  long 
eye  of  the  "  teleacope-eyed  "  race  sufficiently  obvious  as  the  series  of 
measurements  given  of  the  eye-balls  of  the  different  races  proves. 

The  fact  that  a  race  of  fishes  may  become  myopic,  as  would  seem 
to  be  indicated  by  the  foregoing  data,  is  most  surprising,  and  affords 
a  case  parallel  in  some  respects  with  that  of  the  human  race  itself; 
but  in  the  case  of  these  fishes  the  myopic  tendency  has  probably 
been  further  developed  by  the  intentional  selection  of  myopic  indi- 


1893.]  NATURAL  SCIENCES  OF  PHILADELPHIA.  93 

Tiduals  by  breeders  and  fanciers  for  breeding  purposes.  A  near- 
sighted fish  is  certainly  an  anomaly,  and  the  name ''  telescope  "  fish, 
in  allusion  to  the  protruding  eye-balls,  becomes  a  misnomer,  since  the* 
form  of  the  eye  is  distinctly  myopic  and  short-sighted,  and  not 
hypermetropic  or  far-sighted  as  required  of  an  optical  organ  having 
telescopic  capabilities.  These  facts  go  still  further  to  support  my 
assertion  that  these  races  of  Gold-carp  are  the  roost  profoundly 
modified  of  any  known  race  of  domesticated  animal  organisms.  No 
other  domesticated  animal,  as  far  as  I  am  aware,  shows  such  pro- 
nounced evidence  of  becoming  myopic. 

These  "  telescope -eyed  "  fishes  also  show  evidences  of  mal-develop- 
ment  of  the  dorsal  fins,  and  a  tendency  to  have  the  vertebral  col- 
umn curved  downward  behind  in  an  abnormal  way,  producing  the 
appearance  of  a  "  hunch-backed  condition."  Such  defective  devel- 
opment of  the  dorsal  together  with  a  hunched  back  is  also  not 
infrequent  amongst  the  other  short-bodied  and  long-bodied  double- 
tailed-races.  Such  defective  development  of  the  dorsal,  accom- 
panied by  a  hunched  back,  is  also  found  in  partially  monstrous 
trout,  some  of  which  have  been  recently  figured  by  a  writer  in 
Foreti  and  Stream  (vol.  xzxix,  p.  562, 1892),  from  specimens  sup- 
plied by  Mr.  Creveling,  which  measured  from  6}  to  8  inches  in 
length.  Since  these  changes  in  the  development  of  trout  are  well 
known  to  be  associated  with  injuries  inflicted  during  the  early 
stages  of  development,  the  case  that  I  have  made  out  for  the  origin 
of  the  double-tiuled  races  of  Gold-fish  is  thus  markedly  strengthened 
by  similar  facts  derived  from  an  entirely  distinct  family,  the  Sal- 
monidse.  All  of  the  foregoing  evidence  consequently  compels  me  to 
abandon  the  view  entertained  by  me  in  an  earlier  paper^  respecting 
the  origin  of  the  double-tailed  races  of  Gold-carp,  in  which  it  was 
^iggested  that  the  doubling  of  the  anal  and  caudal  was  a  reversion 
to  a  remote  ancestral  condition  in  fishes,  in  which  paired  lateral-fin 
folds  extended  for  the  whole  length  of  the  body.  This  view  involves 
the  conception  that  the  single  caudal  of  existing  fishes  was  primi- 
tively a  double  organ,  which  has  been  produced  by  the  concrescence 
of  a  pair  of  lateral  caudals,  a  doctrine  which  it  is  quite  impossible 
to  reconcile  with  the  morphology  of  the  tails  of  normal  fishes,  or  that 
of  the  tails  of  the  double-tailed  races  of  Gold-carp.  What  to  my 
mind  makes  this  view  still  more  improbable  is  the  fact  that  I  find 
the  double  taib  of  these  "  telescope-eyed  "  forms  completely  divided 

^An  eight-limbed  Vertebrate.    American  Naturalist,  September,  1887,  pp.  862- 
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.  Op  to  ^  vertabrtl  azu,  so  that,  morphologically  apeaking,  there 
im  pud  of  two  difltinat  axea.  or  individuals,  present  in  each  aped- 
MOL.  JHoB  erideooa,  together  with  that  respecting  the  defective 
derelopmsnt  oS  tlie  dorsal,  and  the  teodency  toward  a  hunch-  ' 
bsokod  and  dcAm&ad  oonditiou,  perfectly  parallel  to  the  conditions 
MHi  ia  tnonutieBUj  deformed  trout,  seems  to  me  to  almost  canclu- 
rinlj  pnntlwttlw  doable-tailed  races  of  Gold-earp  have  arisen 
in  the  flnti^am  m  %  ooiiMqano*  of  u^furiM  inflicted  Anuf  tha 
tMJj  dwliyMit  of  the  eggt  and  ettturyoe,  and  tltatthe-affceli  sf 
tbeee  Mnbr^otdetrauinatiniw  hiTe  become  hoedttacUy  tnmwJMilil^ 
ai  tbe  &oti  Mara  to  iw ' 
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BY  JOHN   A,  RYDER. 

The  young  surf-perch,  Ditrema  laterale,  from  which  this  figure  is 
drawn,  measured  about  twenty-three  millimetreB  in  length.  It  was 
one  of  several  which  were  removed  from  the  saccular  ovary  of 
the  parent,  each  young  fish  lying  lengthwise  and  disposed  so  as  to 
bring  the  enormously  expanded  vertical  fins  into  contact  with  the 
wide  ovarian  folds  and  the  sides  of  the  ovarian  walls.  Aa  can  be 
seen  from  the  figure,  the  lateral  area  of  the  vertical  fiusquiteequals. 


if  it  does  not  exceed,  the  lateral  areas  of  the  body.  In  fact,  the 
dorsal  is  aa  high  as  the  body  is  deep.  In  the  same  way  the  caudal 
fin  is  as  wide  at  its  widest  part  as  the  body's  greateet  width.  The 
total  length  of  the  caudal  is  not  far  from  a  third  of  the  total  length 
of  this  lalrval  stage.  Another  feature  which  dietinguiehes  thb 
young  fish  from  the  young  of  all  other  species  is  the  highly  vascu- 
lar oondition  of  the  inter-radial  membranes  of  the  vertical  fins. 
This  vascularity  is  not  only  obvious  when  the  object  ie  viewed  with 
a  transmitted  light,  but  also  in  sections.  The  most  marked  devel- 
opment of  capillary  vessels  is  found  in  the  flattened  lobes  with 
which  the  fins  are  bordered.  Fourteen  verydistinctlobee  with  deep 
notches  between  them  are  found  along  the  margin  of  the  tail ;  about 
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twestj-oght  Bm«Ilet  lobes  can  be  counted  m  the  margin  of  the  Boal 
fin.  Aboat  eighteen  wflll-iiuurked  lobei  presenting  the  highly  v 
cala.1  obaracter  of  tiut  oUien,  alceadj  mentioned,  are  found  to  bor- 
der the  donal  fin,  the  spaow  between  the  auterior  nine  rays  t 
iritioh,  unlike  the  others  of  the  same  fins,  are  non-vaecular. 
napondenoe  with  this  highly  raacular  oouditiou  of  the  marginal 
lobes  and  the  iater-mdial  qtaces  in  thcee  three  sets  of  fins,  there  is 
found  to  be  developed  a  system  <^  three  seta  of  large  arterial  and 
Tenons  trunks  whidi  send  the  blood  to  and  Carry  it  away  from  the 
Tertical  fins. 

The  caudal  termination  oi  the  caudal  TeEn  and  aorta  supply  the 
caudal  fin.  In  the  figure  it  is  mainly  the  toious  trunks  which  i 
represented.  Itisseui  that  at  the  point  where  the  cuudal  i 
enters  the  caudal  fin  it  divides  into  two  very  large  trunks,  such  ae 
are  not  met  with  in  any  other  known  type  of  fish  of  the 
Oneof  theae  trunks  passes  in  a  dorsal  and  another  in  a  ventral 
direction,  carrying  away  the  blood  from  the  dorsal  and  ventral 
halves  respectively  of  the  caudal  fin.  The  Quml>cr  of  branches 
which  pass  from  the  two  trunks  mentioned  correspond  very  cloaely- 
to  the  number  of  inter-radial  spaces.  A  second  systun  of  vbmbIi, 
much  slighter  in  caliber  after  death  than  they  jmibably  wei« 
during  life,  is  seen  juat  a  little  way  anterior  to  the  two  large  venous 
trunks  already  described.  These  are  probably  the  dorsal  and  ven- 
tral branches  of  the  arterial  system  into  which  the  posterior  termi- 
nation of  the  caudal  portion  of  the  aorta  divides  in  order  to  supply 
the  caudal  fin-membranes  with  arterial  blood.  The  radiating  venous 
and  arterial  inter-radial  vessels  pass  quite  tu  the  margin  of  the 
caudal,  where  they  form  vascular  area  around  the  edges  of  the  fiat 
vascular  lobes  already  described.  From  within  this  vascular  arc  to 
the  point  of  insertion  of  the  caudal  rays  the  inter-radial  membrane 
is  found  to  be  traversed  by  a  close  plexus  of  capillary  vessels. 
This  plexus  is  excavated  in  a  connective  tissue  which  lies  between 
the  epidermis  of  the  opposite  sides  of  the  fin. 

Four  sets  of  vascular  trunks  pass  from  the  dorsal ;  of  these  the 
three  posterior  are  the  most  strongly  developed.  They  take  their 
rise  directly  from  the  caudal  vein  and  caudal  portion  of  the  aorta 
on  the  dorsal  aspect  of  these  vessels.  Each  of  these  veasela  upon 
reaching  the  base  of  the  dorsal  divides  into  an  anterior  and  poste- 
rior trunk.  Each  of  these  trunka  gives  off  in  a  vertical  direction 
nearly  at  right  angles  to  themselves  a  series  of  inter-radial  vessels. 
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Tbe  posterior  trunk  gives  off  the  greatest  number  of  these  inter- 
radial  vessels.  The  anterior  main  trunk  gives  off  four  inter-radial 
vessels.  The  marginal  lobes  are  highly  vascular,  although  not  so 
wide  nor  so  long  as  those  of  the  caudal  fin. 

The  anal  fin  receives  its  vascular  supply  through  four  sets  of 
large  trunks  coming  off  from  the  inferior  aspect  of  the  caudal  vein 
and  aorta.  These  trunks  pass  nearly  straight  downward  toward 
the  margin  of  the  anal,  their  distal  portions  only  being  slightly  tor- 
tuous. The  posterior  or  fourth  trunk,  as  are  all  the  others,  is  bifur- 
cated at  the  base  of  the  anal  into  an  anterior  and  posterior  branch 
much  in  the  same  way  as  the  similar  vessels  divide  in  the  dorsal. 
The  fourth  trunk  gives  off  the  greatest  number  of  inter-radial  ves- 
sels. The  second  and  third  give  off  a  smaller  number  of  such 
inter-radial  branches.  The  first  anal  trunk  appears  to  supply  a 
portion  of  the  inter-radial  spaces  at  the  anterior  edge  of  the  anal 
fin  while  branches  more  or  less  intimately  associated  with  it,  or 
•derived  from  it,  pass  to  the  greatly  hypertrophied  hind-gut.  At  any 
rate  the  vascular  supply  of  this  curiously  hypertrophied  part  of  the 
alimentary  tract  is  given  off  close  to  this  vessel. 

In  whatever  way  the  blood  passes  through  the  walls  of  the  hind 
gut  H.  G. ;  it  finds  its  way  at  last  to  a  large  vascular  trunk  marked 
8,  lying  on  the  ventro-anterior  face  of  H.  G.  This  large  vessel  S 
is  evidently  the  homologue  of  the  sub-intestinal  vein  in  other  fishes. 
At  the  anterior  end  of  S  large  trunks  diverge  from  it,  pass  around 
the  mid  gut  and  find  their  way  into  the  liver.  These  trunks  repre- 
sent^ the  portal  system.  Little  that  is  noteworthy  can  be  made  out 
from  a  transparent  view  in  regard  to  the  way  in  which  the  blood 
reaches  the  heart  from  the  jugulars.  Sections  indicate  that  the 
Ouvierian  ducts  are  very  spacious,  more  so  than  is  represented  in 
the  diagram. 

The  ventricle  of  the  heart  H  is  well  developed  with  thick  muscu- 
lar walls.  The  bulbus  arteriosus  is  a  simple  thickened  muscular 
tube  extending  forward  from  H.  The  homologies  and  relations  of 
«  large  trunk  ascending  obliquely  forward  and  upward,  then  bend- 
ing downward  and  forward,  probably  meeting  its  fellow  of  the 
opposite  side  before  it  traverses  the  median  face  of  the  mid  brain  is 
•difficult  to  determine.  A  smaller  trunk  descends  from  the  region 
over  the  body  toward  the  eye  and  probably  joins  the  ophthalmic 
▼easels  in  that  region  to  finally  empty  into  the  basilars  and  jugulars 
which  pass  backward  toward  the  origin  of  the  Cuvierian  ducts. 
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The  membraiM  ixmm  of  the  skull  are  already  fairly  well  developed, 
aa  an,  in  &ot,  tbe  UembraDe  bones  throitghout  the  body  generally. 
.Tlia  Tertebcal  laagi  of  the  vertebral  column  ore  already  defined, 
and  ueaep&rtied  from  each  other  by  con  aid  era  ble  inter- vertebral 
■paow.  Thrir  don«l  and  vertical  outer  iDargins  are  gently  concave. 
Tbe  rihl,  the  iwnnl  and  hnmnl  arches  are  developed  and  the  coni- 
pUcatad  gimCMtotere  of  the  caudal  tin  ia  already  well  marked.  The 
h^utal  piaon fif  tlw  caudal  are  well-developed  In  cartilage  and  a 
partly  membraaotu  matrix.  Tbe  pectoral  fins  are  already  well- 
dtrcbqwd.  bat  preMbt  as  far  as  I  have  been  able  to  make  out  no 
Midfa  vaMtdaiinitioD  as  the  others.  The  veatrals  are  still  small  and 
vaAawtlapei.  The  lateral  line  system  does  not  seem  to  be  strongly 
marked  at  tiiia stage ;  tbe  small  round  pore  behind  the  eye  repr&> 
•aitoitsooiuieation 'n-ith  the  exterior.  The  air  bladder  is  devel- 
OpM  and  00(M]Ma  oonsiderable  space  at  the  point  P  in  ibe  body 
■avity.  Joitinfto&t  of  tbe  air  bladder  ie  a  large  highly  vascular 
'sum  Tepveaentiug  tbe  Wolffian  body  or  kidney.  The  glandular 
portion  of  the  Wolflnan  body  is  thus  seen  to  be  quite  anterior  in 
poeitioo.  CroeHeotibus  show  that  Wolffian  ducts  are  present  behind 
the  regton  of  the  Wolffian  body  as  a  pair  of  simple  longitudinal 
Canala.  Theee  ducto  pan  baokward  parallel  ^iritb  eadi  other  m  br 
as  the  downward  flexure  of  the  bind  gut  H  G.  At  this  point  they 
suddenly  bend  downward  and  gradually  converge  so  as  to  meet  just 
before  opening  to  the  exterior  between  the  hernia-like  protrusion  of 
tbe  lower  portion  of  tbe  bind  gut  and  the  anterior  margin  of  tbe 
anal  fin. 

As  already  stated  the  hind  gut  is  very  much  enlarged  in  trans- 
verse diameter,  as  may  be  seen  from  the  accompanying  figure. 
Upon  being  cut  open  it  Is  found  to  be  filled  up  with  villous  or  fila- 
mentous productions  of  its  lining  mucous  membrane.  These  villi 
tend  to  be  flattened,  and  with  the  widest  portion  of  their  bases 
extending  parallel  with  respect  to  each  other  and  in  conformity  with 
the  length  of  the  intestine.  Tbe  anal  opening  A  is  found  on  the 
posterior  face  of  the  hernia-like  protrusion  of  the  abdominal  wall 
caused  by  tbe  bypertrophied  hind-gut.  The  mid-gut  is  sepanUed 
sharply  from  the  hind-gut  by  a  pyloric  constriction  just  a  little 
below  and  behind  P  as  shown  in  the  diagram.  The  mid-gut  or 
gastric  portion  of  the  intestinal  canal  presents  no  very  unusual  fea- 
tures except  that  its  internal  face  is  thrown  into  parallel  longitudi- 
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Dal  folds,  which  curve  in  the  direction  of  the  flexure  of  this  part  of 
the  intestine  which  appears  to  form  a  loop  upon  itself 

The  function  of  the  inter-radial  and  marginal  plexuses  of  capilla- 
ries of  the  young  of  these  fishes,  as  the  accompanying  figure  shows 
must  be  in  large  measure  respiratory.  The  figure  shows  the  maxi- 
mum proportional  development  of  the  vertical  fins,  but  at  a  stage 
about  twice  the  length  of  the  one  here  figured,  the  vertical  fins 
b^n  to  become  reduced  in  size  so  as  to  approximate  their  rela- 
tively reduced  proportions  in  the  adult.  The  integuments  of  the 
ades  of  the  body  now  also  become  highly  vascular,  which  dermal 
vascularity  also  seems  to  disappear  before  the  birth  of  the  young. 
The  great  vascular  trunks  that  especially  supply  the  vertical  fins 
with  blood,  as  shown  in  the  figure,  also  now  atrophy  in  a  measure 
and  become  subservient  only  to  the  nourishment  and  metabolism  of 
the  tissues  of  the  fins.  The  histological  changes  in  the  fins  of  these 
youDg  viviparously  developed  fishes  are  therefore  very  great  in  the 
course  of  their  sojourn  in  the  ovary  of  the  parent.  That  the  highly 
vascular  fins  and  the  great  vascular  trunks  which  supply  them, 
must  in  a  measure  subserve  a  function  in  such  foetal  fishes  very  sim- 
ilar to  that  of  a  placenta  in  a  non-deciduate  foetal  mammal,  there 
can  scarcely  be  any  doubt. 
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ihtolutioh  foeh  of  the  tubeecle  bicilids  akd  the  bitxct 

of  bdbcotaiteoub  iltjecttohs  of  oro&itic  sub- 

8tahceb  oh  inflahxatiohb. 

By  Samuel  G.  Dixon,  M.  D. 

Prof.  Robert  Koch  unnouoced  in  1882  the  discovery  of  the  cause 
of  Tuberculosis.  He  claimed  that  consumptiou  vas  produced  by  a 
peculiar  bacilbia  of  a  fpecial  shape.  This  he  described  aa  a  rod- 
shaped  micro-organism  with  rounded  etid^,  either  stmight  or  curved, 
and  frequently  beaded.  This  simple  form  was  accepted  aa  a  con- 
fitaut  character  until  the  summer  of  1889,  when  I  first  observed,  in 
au  artificial  culture  on  an  Agar  Agar  glycerin  nidus,  a  slight  incli- 
nation to  bud  in  one  or  more  places  along  the  rod,  witboul  the  pro- 
duction of  any  particular  angle,  some  relations  forming  an  acute 
wbi!e  others  formed  a  right  or  possibly  an  obtuse  angle.  A  single 
bud  could  only  be  recognized  with  a  high  power  objective  focused 
and  illuminated  with  particular  nicety.  The  indications,  however, 
were  so  often  repeated  in  each  field  as  the  slide  was  moved  upon 
the  stage  of  the  microscope  that  I  was  sufficiently  convinced  of 
the  presence  of  branches  to  review  the  life-hislory  of  the  lube  in 
which  they  were  found  and  to  speculate  upon  the  Actors  likely 
to  have  brought  about  the  evident  volution.  The  result  was  the 
production  of  germs  with  decided  branehet,  some  of  which  were 
quite  as  long  as  the  parent  rods  or  stems.  This  result  was  published 
in  the  Medteal  Nem  of  October  19th,  1689.  In  1891,  Prof.  Allen 
J.  Smith  observed  branched  forms  of  tubercle  bacilli  in  human 
sputum.  Since  then  Prof.  Elein,  Herren  Fiechel,  MaAicci  et 
al.,  have  described  the  branching  of  this  germ.  In  the  summer  of 
1892  I  observed  the  bacillus  in  this  cycle  of  life  in  the  liver  of  the 
Oreen  Jay  of  Mexico,  Xatdhoura  Ivxoia.  This  discovery,  coupled 
with  my  observations  of  1889,  and  corroborated  by  the  statements 
of  other  Bcieatists,  muBt  now  compel  the  bacteriological  world  to 
recognize  a  more  complex  form  of  the  tubercle  bacillus  than  that 
observed  by  the  great  German  bacteriolc^et  in  1882.  Since  tho 
discovery  of  the  branched  form  of  the  tubercle  germs  in  1889, 
I  have  been  able  to  continuously  reproduce  them  on  artificial 
mediums.  While  the  young  germs  seem  to  be  quiteumple  in  fonn^ 
appearing  in  straight  rods  and  rods  bent  upon  themselves,  those 
which  have  arrived  at  the  age  of  four  weeks,  particularly  in  the 
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presence  of  an  excess  of  glycerin  and  in  a  temperature  of  40^  C.». 
become  branched.  The  joung  bacilli,  when  introduced  into  the 
animal  tissues,  produce  tuberculosis,  while  the  older  cultures  grad- 
ually lose  their  virulence,  in  all  probability  owing  to  their  inability 
to  reproduce  themselves.  This  fact  indicates  that  the  branched 
form  represents  an  involution  life-cycle  of  the  germ.  Notwith- 
standing the  fact,  however,  that  the  devitalized,  dying  or  dead  ba- 
cilli cannot  produce  consumption,  they,  with  their  products,  effect  a 
decided  increase  in  tubercular  inflammation,  which  inflammatory^ 
process  even  results  in  necrosis  of  the  tissues.  These  phenomena^ 
led  to  investigations  proving  the  correctness  of  the  hypothesis  first 
published  in  my  Monograph  on  Immunity  (Medical  News  of  Oct. 
19,  1839)  to  wit :  "  It  is  possible  that,  by  a  thorough  filtering  out  of 
badlli  from  tuberculous  material,  a  filtrate  might  be  obtained  and 
attenuated  so  that  by  systematic  inoculations  a  change  might  be 
produced  on  living  tissues  that  would  enable  them  to  resist  viru- 
lent tubercle  bacilli.  In  this  line  of  experimentation  I  proved- 
that  the  presence  of  the  germs  was  not  necessary  to  produce  tho 
hyper-inflammatory  condition  of  the  tuberculous  tissue  but  that  it 
was  a  product  of  the  bacillus  that  caused  the  reaction  upon  the 
tuberculous  animal  tissues.  ^This,  since  called  Tuberculin  and 
introduced  into  the  human  economy  for  the  purpose  of  curing 
tuberculosis  when  introduced  into  animals  suflering  with  artifi- 
cially produced  tuberculosis,  often  destroyed  the  condition  called 
consumption  and  in  many  cases  appeared  to  produce  immunity  to 
the  poison  of  tuberculosis."  .The  process,  however,  was  not  quite 
so  successful  in  animals  which  had  contracted  tuberculosis  through 
one  of  the  natural  channels.  In  these  cases,  tissues  surrounding 
that  which  was  recognized  as  tuberculous  afterward  became  infected 
with  consumption.  While  this  was  and  still  is  discouraging  we' 
have  good  reason  to  believe  that  Tuberculin  will  be  permanently 
established  as  a  remedy  for  this  pathological  condition.  The  toxic 
albumose  causing  inflammation  of  tissues  markedly  tuberculous, 
coupled  with  the  fact  that  it  is  found  in  such  tissues,  led  me  to  inquire 
whetJier  or  not  some  other  constituents  of  animal  tissues,  patho- 
logical or  normal,  would  produce  reaction  if  introduced  in  excess 
into  the  general  circulation.  This  line  of  experimentation  was 
b^un  by  first  using  an  albumose  of  the  goat,  a  comparatively 
immune  animal.  This  material,  however,  if  at  all  active  as  a 
remedial  agent  in  tuberculosis,  is  so  slow  in  its  efiects  that  I  have 
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heretofore  failed  to  produce  any  marked  chaagee.  ^VheD,  however, 
in  the  course  of  my  iovesligations  I  overloaded  the  animal  eysteiB 
with  some  of  its  waat«  products,  Dr.  William  L,  Zuill,  M.  D,  D. 
V.  S,,  who  has  kindly  carried  on  the  clinical  work  on  animals  for 
our  Bacteriological  Laboratory,  reported  io  the  Tlmex  and  Reyixier 
of  Sept.  26th,  1891,  a  reaclioD  hy  the  Amide  group  on  inflammi^ 
tory  tissues,  the  Botmals  experimented  on  being  tuberculous. 
thi?  group  included  that  which  we  belieTC  to  produce  the  inflamma"  , 
tioD  of  gout,  I  waa  led  to  review  my  experience  with  tuherculosia  in 
relation  to  lithemia.  Studying  this  field  with  the  litbeniic  and 
tuberculous  habits  in  view  I  wua  soon  impressed  with  the  fact  that 
when  tbe§e  diseased  conditions  were  present  at  the  same  time  in  any 
individual  we  could  claim  it  to  be  an  exception  to  the  rule. 

To  determine  the  special  action  of  the  Amide  group  upon 
inflamed  tissues  when  introduced  into  the  circulation,  a  case  of  | 
Iiuptw  vulgfktie  Vim  »al«el6d  and  &iat  treutod  hy  Uw  auixmhinoom 
introdaotiM  i)f  .08240  Om.  of  KraatiDin,  alteinatod  twiee  makfy 
wUb  .180  Gm.  of  TMrio,  Una  aad  Urio  add.  The  anr^a  tm^ 
psntara  daring  treataNnt  wu  riigbU;  nused,  tfaoag^  not  to  WHJ 
rtscj  mwkod  d^free^  under  ths  influasee  of  audi  mudl  doMi.  Tfao 
more  nont  patchei  of  Ijupui,  however,  became  mailndlr  inflame^ 
being  aooompanied  with  «  bnmiiig  seaaation.  On  the  tfiiid  dhj 
after  the  first  injection,  a  marked  granulation  could  be  detected 
around  the  outer  edge  by  the  aid  of  a  strong  amplifying  pocket 
glass.  This  apparently  healthy  granulation  has  continued  for  tei^ 
days,  in  which  time  the  patch  has  one  half  of  its  onginal  area' 
healed.  The  result  shown  at  this  early  stage  of  the  experiment  ia 
sufficiently  encouraging  to  warrant  not  only  a  continuation  of  the 
treatment  in  this  case  but  in  other  forms  of  Tuberculosis.  The  only 
other  subjects  upon  which  these  injections  have  been  tried  have  bem 
cases  of  pulmonary  tuberculosis  in  a  very  advanced  stage,  where 
there  was  too  much  lung-tissue  already  destroyed  to  warrant  the 
expectation  of  a  favorable  result.  The  fact  that  we  apparently 
have  an  action  on  the  Lupus  and  no  marked  result  with  tmaU 
doeea  on  advanced  cases  of  pulmonary  tuberculosis  causes  me  to 
realize  that  the  line  of  experimentation  must  not  be  confined  to 
tuberculous  inflammation  but  extended  to  the  action  of  these 
organic  substances  on  the  entire  group  of  inflammatory  growth^ 
the  effect  being  produced,  possibly,  by  supplying  that  in  which  the 
pathological  tissues  are  deficient.     This  line  of  inquiry,  which  had 
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its  origin  in  the  Bacteriological  Laboratory  of  the  Academy,  has 
opened  up  a  new  and  wide  field  of  important  scientific  medical 
inyestigatioiL  The  main  object  of  this  communication,  at  thb  time, 
is  to  confirm  the  original  discovery  of  the  branched  form  of  the 
taberde  bacillus  by  recording  the  observations  of  the  same  life- 
cycle  of  that  micro-organism  found  in  animal  tissues.  I  have,  how- 
ever, ventured  to  advance  theories  and  results  regarding  the  action 
of  substances  &r  removed  from  the  bacillus,  because  they  were 
suggested  during  my  studies  of  the  branched  form  of  that  organism. 
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BY  DK.  BENJ.  SDARP. 


According  to  ihe  catalogue  of  Professor  Lewis   R.  Gibbea,  of' 
Charlestou,  S.  C,  publiahed  io  the  Proceed  lags  of  the  Academy  for    , 
1850  (p.  22  to  30),  the  collection  bf  Crustacea  contained  one  hundred, 
and  8evenly-6ve  (176)  apecies. 

In  1851,  additions  were  made  by  Mr.  McAndrews  and  Meeers 
E.  &  C.  Wilson.     In  this  year  Dr.  T.  B.  WiUon  presented  the  col-    • 
lection  of  Gu^rin-Mfneville,  consisting  of  413  speciee  (1,482  sped-    i 
mens).     They  were  classified  and  catalogued  by  Dr.  R.  Bridges, 
and  the  collection  now  contained  980  species  (2,0.54  specimens).  , 

In  1852,  Edward  Wilson,  Esq.,  presented  54  epedes  from  Great    ' 
Britain,  and  Dr.  T.  B.  Wilson  presented  282  species  of  the  Gufirin.   1 
Collection.      About  64   species    were    presented    during   the   year    i 
from  M.  J.  Verreaux,  of  Paris,  and  Messrs  E.  Wilson,  S.  Ashmead, 
J.  Le  Conte  and  others.  I 

In  1855,  Mr.  S.  Ashmead  presented  34  slides. 

In  1856,  65  species  (358  specimens)  were  received  from  Messn    j 
W.  8.  Wilson,  8.  Ashmead,  Davidson  and  others.  1 

In  18.57, 15  species  were  received  from  Dr.  W.  f*tirapson  from  the 
West  Coast  of  America,  and  30  species  from  Drs.  W.  S.  W. 
RuBchenberger  and  Hammond  and  Mr.  Pease. 

In  1858,  Mr.  W.  J.  Taylor,  Dr.  J.  L.  Le  Conte  and  others,  pre- 
sented 15  species,  and  Mr.  Slack  22  species. 

In  the  beginning  of  the  year  I860  the  oollection  contained  about 
1,000  spedes. 

In  1861,  the  Smithsonian  Institution  presented  55  species,  and  G. 
Davidson  12. 

In  1864,  the  Smithsonian  Institution  presented  62  speciee,  mostlj 
collected  by  Dr.  Wm.  Stirapson  of  the  North  Pacific  Exploring 
Expedition. 

In  1872,  a  collection  was  presented  by  Wm.  M.  Gabb,  from  Son 
Domingo. 

In  1873,  aline  collection  in  alcohol  from  the  Fiji  Islands  wa& 
presented  by  Mr.  A.  J.  Garrett. 

In  1875,  many  spedes  were  presented  by  Dr.  Wm.  H.  Jones,  of" 
the  United  States  Navy,  and  during  this  year  the  collection  wa» 
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relabeled  and  mounted  by  Messrs  C.  F.  Parker  and  G.  W.  Tryon,  Jr. 

Since  1875  but  little  has  been  done  to  the  Carcinological  Collec- 
tion of  the  Academy  and  many  specimens  from  want  of  care  have 
been  damaged.  In  1878,  Mr.  J.  8.  Kingsley  worked  over  the 
Crangonidae  and  some  of  the  families  of  the  Brachyura,  and  later 
Hr. Walter  Faxon  renamed  the  Astacidae  of  the  collection. 

A  few  species  were  added  to  the  collection  by  the  Bermuda  and 
Mexican  expeditions  of  the  Academy. 

During  the  last  three  or  four  years  Mr.  Frederick  E.  Stearns 
has  added  a  number  of  specimens  from  the  Bahamas  and  West 
Coast  of  the  United  States. 

In  the  following  catalogue  the  first  number  under  a  species  refers 
to  the  tray  or  jar  in  which  the  specimen  or  spedmens  are  placed ; 
the  second  number,  in  brackets,  to  the  number  of  specimens  cata- 
logued under  the  first  number :  a,  meaning  alcoholic  and  d,  dried ; 
thus  (2d)  means  two  dried  specimens,  and  (xa)  more  than  ten 
alcoholic  specimens. 

STOMATOFODA. 

8QUILLIDAE  LatreiUe. 
OOVODACTTLUB  LatreUle,  1825. 

G.  EDWABDBii  Berthold,  1847. 
O.japcnicuB  DeHaan,  1849. 

Habitat.    Pacific  coasts. 

23.  (Id)  China.    Dr.  T.  B.  Wilson. 

24.  (Id)  Chili.    Dr.  T.  B.  Wilson. 

G.  PALCATU8  (Forskael,  1775). 
Cancer  faleatus  Forskael,  1776. 
SqutUa  chiragra  Fabricius,  1793. 
(^.  chiragra  Latreille,  1825,  and  authors. 

Habitat  All  seas. 

26.  (3d)  Bahamas.    Dr.  H.  C.  Wood,  Jr. 

26.  (Id)  Key  West,  Florida.    S.  Ashmead. 

27.  (2d)  West  Indies.    Dr.  Morton. 

50.  (8a)  Garden  Key,  Florida.    Smithsonian  Institution. 
61  &  62.  (3a  &  la).    No  locality.    Smithsonian  Institution. 

63.  (la)  Bermuda.    Heilprin  Collection,  1888. 

64.  (xa)  Tahiti.    A.  J.  Garrett. 

67.  (6a)  Lower  California.    W.  N.  Lockington. 
111.  (3d)  Mauritius.    Dr.  T.  B.  Wilson. 
8 


LTSIOSQUILLA  Dftns,  18S8. 

Coronis  Latreille,  1825  (uame  pre-occupied). 
L.  GLABBIOSCDLA  (Laiuarck,  1818). 

Squilla  glabriuscula  Lamarck,  1818. 

Sftuilla  »yiltata  H.  Milne-Ed  wards,  1837. 
Habitat.  Eastern  coast  of  North  America. 

18.  (Id)  Key  West,  Florida.    S.  Ashmead, 

37.  (la)  Hilton  Head,  South  Carolina.     J.  J.  CraveiL 

49.  (la)  No  locality.    Smithsooian  iDBtitution. 
L.  MA00L4T.V  (Fabricius,  1793). 

Snuilla  maculala  Fabriciua,  1793. 

Cancer  arenariue  Herbat,  1796, 
Habitat.  Indo-Paciiic  region. 

19.  (2d)  Sandwich  Islands.    J.  K.  Townaend. 

46.  (la)  Oahu,  Sandwich  Ifllands.    Dr.  W.  H.  Jones. 
L.  8CABRICAUDA  (Lamarck,  1818). 

Squilla  scabriemtda  Lamarck,  1818. 
S-iuilla  hoeveni  Herklote,  1851. 
L.  inomata  Dana,  1852. 
Habitat.  Eastern  coaat  of  America. 
20  &  21.  (Id  &  2d)  Key  West,  Florida.    S.  Ashmead. 
22.  (Id)  Brazil.     Dr.  T.  B.  Wilson. 

44.  (2a)  No  locality.     No  donor's  name. 

45.  (la)  West  Indies.    Dr.  T.  B.  Wilaon. 

47.  (la)    No  locality.    Dr.  T.  B.  Wilson. 

FSEUDOSaUILLA  Sank,  1U2. 
P.  CERI8II(R0UX,  1828). 

Squilla  ceridi  Roux,  1828. 

Squilla  broadbenti  Coco,  1833. 
Habitat.  Mediterranean. 

30.  (la)  Algiers.     Gu^rin  Collection. 
P.  ciLiATA  (Fabricius,  1793). 

Squilla  ciliata  Fabricius,  1793. 

l^uilla  tlylifera  Lamarck,  1818. 

T.ttylifera  Dana,  1852. 

Siptilla  qvadrispinoxa,  Miers,  1880. 
Habitat.  Indo-Pacific  region. 

15.  (5d)  Sandwich  Islands.     Nuttall  &  Townaend. 

16.  (Id)  Peru.    Dr.  W.  S.  W.  Ruschenbei^er. 

28.  (la)  Mauritius.     GiiiJriu  Collection. 

29.  (6a;^hu,  Sandwich  Islands.     Dr.  W.  H.  Jones. 


.  1893.]  NATURAL  8CIENCK8  OF  PHILADELPHIA.  107 

36.  (2a)  No  locality.    Smithsonian  Institution. 

55.  (2a)  Tahiti.    A.  J.  Garrett 

P.  LE880NII  (Qu^rin,  1830),  (type  No.  4). 
Squilla  cerisii  Gu^rin,  1830. 
Squilla  leawnii,  Gu^rin,  1830. 
Squilla  spinifrons  Owen,  1832. 
Siiuilla  monoceros  H.  Milne-Edwards,  1837. 
-P.  marmorcUa  Lockington,  1877. 

Habitat.  Indo-Padfic  region. 

4.  (Id)  Mauritius.    Gu^rin  Collection  (Gu^rin's  type). 
10, 11  &  12  (Id,  la,  Id)  Chili.    Gu^rin  Collection. 
17.  (Id)  Peru.    Dr.  W.  S.  W.  Ruschenberger. 

P.  MONODACTYLA  (A.  Milne- Ed wards,  1878.) 
Squilla  monodadyla  A.  Milue-Edwards,  1878. 

Habitat.  Pacific  region. 

56.  (la)  Lat  6^  North ;  Long.  166^  West.    Dr.  W.  H.  Jones. 

P.  STYLiFERA  (H.  Miluc-Edwards,  1837). 

Oonodaetylus  ityliferus  H.  Milne-Edwards,  1837. 

Habitat.  Pacific  r^on. 

13.  (Id)  Chili.    Gu^rin  Collection. 

14.  (Id)  Sandwich  Islands.    J.  K.  Townsend. 

68.  (la)  Valpariso,  Chili.    Dr.  W.  S.  W.  Ruschenberger. 

SQUILLA  Fabrioiui,  1798. 
including 
Chlorida  Edyoux  &  Souleyet,  1841  (name  pre-occupied). 
Chloridella  Miers,  1880. 

S.  DESMAREBTII  RisSO,  1816. 

Habitat.  Seas  of  Europe. 

1.  (4d)  Mediterranean.    Gu^rin  Collection. 

S.  DUBiA.  H.  Milne-Edwards,  1837. 
S.  mantis  Desnmrest,  1825. 
S,  Tubrolineata  Dana,  1852. 

Habitat.  Eastern  coast  of  America. 

9.  (Id)  Trinidad,  B.  W.  I.     Dr.  Samuel  Lewis. 

S.  EMPU8A  Say,  1818  (?  No.  2  type). 

Habitat.  Atlantic  region. 

2.  (3d)  Rhode  Island.     W.  E.  Halloway( probably  Say's  type). 
8.  (Id)  Gulf  of  Mexico.    C.  Bryan. 
31.  (la)  New  Bedford,  Mass.     J.  H.  Thompson. 
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A.  )  So  localitj'.    Saiithsonian  InatitutioD. 

33.  (.la)  Hilton  Head,  South  CarolJDa.    J.  J.  Craven. 

34.  (la)  Beaufort,  North  Carolica.     E.  D.  Cope. 

35.  (la)  No  locality.    J.  Walton. 

39.  {'ia)  South  America.    No  donor's  name. 

5.  MASTI3  Latreille,  1802. 

)itat.  European  Seas. 

D.  (3d)  Mediterranean.    Gufrin  Collection. 
i,  NEPA  Latreille,  1825. 
S.  affinU  Berthold,  1847. 
a.  OTatoria  DeHaan,  1849. 
iS.  laevU  Hesa,  1865. 
Habitat  Indo-Pacific  r^on. 

3.  (2d)  No  locality.     No  donor's  name. 

7.  (3d)  China.     Dr.  T.  B.  Wilson. 
40  &  43.  (3a  &  2a)  No  locality.     Smitfasonian  Institution. 

41.  (2a)  Oahu,  Sandwich  Islands.    Dr.  W.  H.  Jones. 

42.  (la)  Malacca.    GuSriu  Collection. 

6.  PHABiNOLTNEATA  Dana,  1852. 
S.  dufremii  Miers,  1880, 

Habitat.  East  coast  of  tropical  America. 

48.  (la)  Silam,  Yucatan.  Mexican  Espedition  {fide  Ives,  1891). 
S.  RAPHiDEA  Fabricius,  1798. 

S.  mantu  var.  B  majiyr  Lamarck,  1818. 

a.  harpax  DeHaan,  1849. 
Habitat.  Indo-Pacific  region. 

5,  (Id)  India.    Gu^rin  Collection. 

38.  (la)  Malacca.    Gu^rin  Collection. 

Numbers  101  to  110  inclusive,  are  alcobolio  specimens  of  8toma- 
topod  larvae  collected  by  Dr.  W.  H.  Jones  in  Central  and  Eastern 
Pacific,  as  far  North  as  Latitude  50°. 

FENAEIDEA. 

FSITAEIDAE  Sp.  Bate,  1886. 
FEHAXns  Fftbrioini,  1T9B. 
P.  BKA8ILIENBIS  Latreille,  1817. 
P.  6rewiVo»(m  Kingaiey,  1878. 
Habitat  Atlantic  region. 
59.  (xa)  West  coast  of  Florida.    Heilprin  Collection,  1886  (jMe 
Ives,  1891). 
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60.  (2a)  St  Martin,  D.  W.  L    Dr.  J.  van  Bijgersma. 

63.  (5a)  San  Domingo,  West  Indies.    W.  M.  Gabb. 

64.  (2a)  Andote  Bay,  Florida.    Heilprin  Collection,  1886  {fide 
Ives,  1891.) 

65.  (la)  Sand  Key,  Florida.    Heilprin  Collection,  1886. 

66.  (2a)  Cat  Island,  Bahamas.    Smithsonian  Institution. 

69.  (3a)  Bio  Janiero,  Brazil.    Dr.  W.  S.  W.  Buschenberger. 
78.  (2a)  San  Domingo,  West  Indies.    No  donor's  name. 

P.  BBASILIENSI8  AZTECU8  IvCS,  1891.      (No.  61  typCS.) 

Habitat.  East  coast  of  Mexico. 

61.  (xa)  Vera  Cruz,  Mexico.    Mexican  Expedition,  1890  (Ives* 
type). 

62.  (la)  Vera  Cruz,  Mexico.    Mexican  Expedition,  1890. 

P.  BREVicoRNiB  H.  Mibe-Edwards,  1837  (No.  365  type). 

Habitat.  Indo-Pacific  region. 

365.  (Id)  Bombay,  India.  Gu^rin  Collection  (H.  Milne-Edwards' 

type). 

P.  CANALICULATU8  (Olivier,  1811). 
PcUaemon  canaliculaJtuB  Olivier,  1811. 
P.  marginaJtuB  Bandall,  1839. 
P.|>^&<!;iM  Hess,  1865. 

Habitat  Indo-Pacific  region  and  Bed  Sea. 

70.  (la)  Sandwich  Islands.    Nuttall  &  Townsend. 

71.  (4a)  Mauritius.    Gu^rin  Collection. 

P.  CRA88ICORNIS  H.  Milne-Ed wards,  1837  (?  No.  366  type.) 

Habitat  Indian  Begion. 

366.  (Id)  Bombay,  India.    Gu^rin  Collection. 

P.  INDICU8  H.  Mibe-Edwards,  1837. 

Habitat  Indian  region. 

77.  (la)  No  locality.    Smithsonian  Institution. 

P.  KERATHURUS  (Porskacl,  1775). 
Cancer  kerathurus  Forskael,  1775. 
Palaemon  suleatus  Olivier,  1811. 
P.  trieuleatus  Leach,  1815. 
Alpheue  earamote  Bisso,  1816. 
P.  earamote  Desmarest  1825,  and  authors. 

Habitat.  Seas  of  Europe. 

72.  (2a)  Greece.    Dr.  T.  B.  Wilson. 
363.  (Id)  Algiers.    Gu^rin  Collection. 
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P.  MEMBRANACEU3  Rieso,  181G. 

P.  longiriistrit  Lucaa,  1849  (No.  145,  probably  type). 

P.  boeai/ei  Johnson,  1863. 
Habitat.  Mediterranean. 

145.  (la)  Algiers.     Qu^rin  Collection  (?  Lucas'  type  of  P.  hny 
iroiftris). 
P.  MONOCEROS  Fabriciiis,  1798. 

Habitat.  Indian  region. 

360.  (Id)  Bombay,  India.     Gufrin  Collection. 
P.  MONODOv  Fabriciuin,  1798. 

Habitat,  Indo-Pacific  region. 

74.  (la)  Mauritius.    Gu^rin  Collection. 
P.  HETiFERDB  (Linnaens,  1766). 

CaniXT  seliferui  Linnaeus,  1766, 

Pttlaenwn  eeiiferiu  Olivier,  1811. 

P.  orbignyanus  Latreille,  1817. 

P./ui'w((/w  Say,  1817. 
Habitat.  East  coast  of  Aiuerica. 

67.  (2a)  Hilton  Head,  South  Carolina.  J.  J,  Craven. 

68.  (2a)  New  Orleans,  I»ui«iana.    Dr.  Walker. 

75  &  76.  fla  &.  2a)  No  locality,     Smiihsoniau  Institution. 

361.  (Id)  Cuba,  West  Indies.    Gufirin  Collection. 

362.  (2d)  Charleston,  South  Carolina.    Dr.  W.  Bl&nding. 
P,  axYLiEOSTRis  Stimpson,  1871. 

P.  oceidentaiU  Streets,  1871  (No.  73  type). 
Habitat.  East  Coast  of  Central  America. 

73.  (xa)  Panama.    McNeil  Expedition  (Streets'  type). 
P.  TILL08U8  Gu^rin,  1830  (No.  79  type). 
Habitat.  Pacific  region. 
79.  (la)  New  Ireland.    Gu^rin  Collection  (Gu4rin's  tj^). 
8ICT0BIA  H.  Milna-Edwudi,  ISSO. 
S.  BCULPTA  H.  Milne-Edwards,  1830. 
Habitat  Atlantic  region  and  Mediterranean. 

100.  (la)  Hilton  Head,  South  Carolina.    J.  J.  Craven, 
SEBQEBTIDAE  Sp.  Bate,  1886. 
BEaOESTEB  H.  Kilne-Edwirdi  1S30. 
8.  ARCTicuB  Kroeyer,  1855. 
Habitat.  North  Atlantic. 
112,  (la)  Lat.  40''  16'  30"  North ;  Long.  67"  26'  15"  West— 828 
fathoms.    Smithsonian  Institution. 
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EUCYPHIDEA, 

FA8IFHAEIDAE  Sp.  Bate,  1886. 
PA8IPHSA  Bavigny,  1818. 

P.  8IVADO  (Risso,  1816). 
Alpheua  sivado  Risso,  1816. 
P.  savignyi  H.  Milne-Edwards,  1837. 
P.  brevirodris  H.  Milne-Edwards,  1837. 

Habitat  West  coast  of  Europe  and  Mediterranean. 
364.  (Id)  Nice,  France.    Gu^rin  Collection. 

ATTIDAE  Kingsley,  1878. 
ATTA  Leaoh,  1817. 

Atys  Leach,  1815  (name  pre-occupied). 

including 
Atyaida  Randall,  1839. 

A.  BKULCATA  (Randall,  1839)  (No.  231  type). 
Aiyoida  bmUe^ta  Randall,  1839. 

Habitat.  Sandwich  Islands. 

162.  (xa)  Oahu,  Sandwich  Islands.    Dr.  W.  H.  Jones. 

231.  (Id)  Sandwich  Islands.    T.  Nuttall  (Randall's  type,  dam^ 
aged). 

A.  8GABBA  Leach,  1815. 

Habitat.  East  coast  of  tropical  America. 

229.  (Id)  Mexico.    W.  Stimpson. 

230.  (Id)  Martinique,  Fr.  W.  I.    Gu^rin  Collection. 

OABIOIHA  H.  Milne-Edwardi,  1837. 
Caradina  Kingsley,  1879. 
C.  AFBiCANA  Kingsley,  1882  (No.  163  type). 

Habitat.  Zulu-land,  South  Africa. 

163.  (xa)  Zulu-land,  South   Africa.    S.  A.  Grout  (Kingsley's 
types). 

C.  LONGIB06TBI8  H.  Milne-Ed  ward s,  1837. 

Habitat.  Mediterranean. 

233.  (Id)  Algiers.    Gu^rin  Collection. 

C.  TYPU8  H.  Milne-Edwards,  1837. 
Caradina  typus  Kingsley,  1879. 

Habitat  Indo-Pacific  Region. 

232.  (Id)  Mauritius.    Gu^rin  Collection. 


Alf  HEIDAE  8p.  Bate,  1886. 
ALOPE  White,  1S4T. 
•AuiPEfl  White,  1847. 
■■nt.  New  Zealand  and  Australia. 
;id)  New  Zealand.     Dr.  T.  B.  Wilaon. 
ALPHE7B  Pkbrioini.  UTB. 
iacluding, 
vhihalmrta  Rafineeque,  1S14. 
KwsRoux,  1831. 
H,-ia  Westwood.  183J>. 
apayche  Saussure,  1857. 
W«  PaulBon,  1880. 
RLLra         8  Ijockington,  1876. 
Bt,  of  California, 
r  dan  Diego,  CaliforDia.    Joseph  Jeana. 
?rRoeprBi8(OIivier,_1811). 
mon  brevirodrit  Olivier,  1811. 
iKm8  hreviraetrU  Roux,  1831. 
'         .„Jaiarwiw  Hilgeadorf,  1878. 

,t,  Indo-Pacific  region. 
z*).  (3d)  Yanaon,  French  India.     Gu^rin  Collection. 
246.  (Id)  Manilla.    Dr.  Burrough. 
A.  DENTiPES  Gu4rin,  1832  (No.  239  type). 
Habitat.  Mediterranean. 

239.  (Id)  Nice,  France.    Ou^rin  Collection  (Qugria'a  type). 
A.  DOTo  Miera,  1878. 
Habitat.  Australia. 

237.  (Id)  Australia.    Dr.  T.  B.  Wilson. 
A.  EDWABDeii  Audouin,  1810  (?). 
?  A.  monodon  Bosc.  1801. 
A.  pacificttt  Dana,  1852. 
A.  edwardtii  var  teviveeuhu  Dana,  1852. 
A,  avartie  6p.  Bate,  1887. 
A.  hviusculus  (Dana,  1852)  Sp.  Bate,  1887. 
Habitat.  Tropical  seas. 

129.  (xa)  Bermuda.     Heilprin  Collection,  1888. 
135.  (la)  No  locality.     W.  N.  Lockington. 
250.  (Id)  Australia.    Dr.  T.  B.  Wilson. 
A.  HBTEBOCHELEB  Sav,  1818  (?  No.  240  type). 
A.armitlatiu  H.  Milne-Edwards,  1837. 
Baphpaycks  IxUaria  Saussure,  1857. 
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i.  ktaria  Sauasure,  1858. 

i.  hiqnnosus  Streets,  1872  (No.  134  type). 

i.  eguidactylus  Lockington,  1877. 

Habitat  East  coast  of  America. 
133.  (2a)   Silam,  Yucatan.     Mexican  Expedition,  1890  (fide 

Ives,  1891). 
134  (4a)    Panama.      McNeill  Expedition  (Streets'   types,  A. 
biipinosus,). 

240.  (Id)  No  locality.    Thomas  Say  (probably  Say's  type — 
damaged). 

241.  (2d)  No  locality.    Smithsonian  Institution. 

242.  (2d)  No  locality.    No  donor's  name. 

A.  LAEvioATUS  Gu^rin,  1830  (No.  251  type). 

Habitat  Pacific  region. 

251.  (5d)  Timor.    Gu^rin  Collection  (Gu^rin's  type— damaged). 

A.  LomNii  Gu6rin,  1830  (No.  249  type)\ 

A.  verUrasus,  H.  Milne-Edwards,  1837. 
A.  laevis  Randall,  1839  (No.  247  type). 
Alpheoidea  laevU  Kossmann,  1880. 

Habitat.  Indo-Pacific. 

115.  (xa)  No  locality  (probably  from  S.  Pacific).    No  donor's 

name. 
131.  (2a)  ?  Japan.    Smithsonian  Institution. 
247.  (Id)  Sandwich  Islands.    T.  Nuttall  (Randall's  type  of  A . 

laevis). 
249.  (Id)  Mauritius.    Gu^rin  Collection  (Gu^rin's  type). 

A.  MALLEATOB  Dana,  1852. 

Habitat  Brazil. 

116  &  243.  (la  &  2d).  No  locality.    Smithsonian  Institution. 
244.  (Id)  Brazil.    Wilkes'  Expedition. 

A.  MEGACHELEB  (Hailstoue,  1835). 

Hippolyte  rubra  Westwood,   1835    (not   A.    ruber  H.  Milne- 
Edwards,  1837. 
Hippolyte  megaeheles  Hailstone,  1835. 
Dieneeia  rubra  Westwood,  1835. 
A.  edwardeii  H.  Milne-Edwards,  1837    (not  A.   edwardsii    of 

Audouin). 
A.  ajffinia  Guise,  1854. 
A.  milnei  Gu^rin,  1857. 
A.  plaiyrhynehus  Heller,  1862. 
Oryptophtnalmus  ruber  Costa,  1846. 

iSee  J.  S.  Kingsley.    Bull.  Essex.  Inst.    Vol.  XIV.  1882,  p.  118. 
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Habitat.  Seas  of  Europe. 

130.  (3a)  Villa  Fraoca,  France.    Dr.  B.Sharp,  188 
A.  MINUS  Say,  1818. 

A.formogusGihhea,  1851. 

A.  tridentulatrig  Dana,  1852, 

A.  Bavieyi  Gu^rin,  1857  (No.  236  type). 

A.  minor  LockiugtoD,  1878. 
Habitat.  East  coast  of  America. 

117.  (xa)  Bermuda.     Heilprin  Collection,  1888. 

236.  (Id)  Martinique.    Gn^rin   Collection    (Gu^rin's  type,  A, 
iauhyi). 

248.  (5(1)  No  locality.     Smithsonian  Institution, 

1006.  (la)  Port  Antonio,  Jamaica.     W.  J.  Fox. 
T  A.  NOVAE-zELANDiAE  Miers,  1876. 
Habitat.  Kew  Zealand. 

252.  (2d)  New  Zealand.     No  donor's  name. 
A.  POEYi  Gu^rin,  1857  (No.  235  type). 

A.  Jtoridianw  Kin^lEj,  1878. 
Habitat.  West  Indian  region. 

235.  (1(1)  Cuba.    Gufirin  Collection  (Gu^riu's  type). 
A,  aiNuosua  Gn4rin,  1857  (No.  388  type). 
Habitat.  West  coaat  of  South  America. 

388.  (Id)  Callao,  Peru.    Gu4rin  Collection  (Gu^rin's  type). 
A,  THETIS  Miers,  1875. 
Habitat.    Pacific  region. 

238.  (2d)  New  Zealand.    Dr.  T.  B,  Wilson  (fide  Kingsley,  1882). 
ATHAVA8   UMh,  IBIS. 
A.  NITE8CEN8  Leach,  1815. 

Palaemon  nitacettt  Jjeach,  1815. 

Arete  diocUtiana  Heller,  1862. 

Arete  nilesceni  Heller,  1863. 
Habitat.  Seas  of  Europe. 

253.  (Id)  Coast  of  France.    Gu grin  Collection. 

FAirDALIDAB  Sp.  Bate,  1886. 
PAItDALUS  L«Mti,  IBIS. 
P.  AMUtiLicoRNiB  Leach,  1815. 
P.  teavigalm  Stimpson,  18.'J4. 
P.  viontagui  Smith,  1879. 
Habitat.  Circumpolar  and  North  Atlantic. 

139.  (3a)  Lat.  46^  23'  N. ;  Long.  52^  45'  W.    U.  S.  Fish  ConK 
mission,  1885. 
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140.  (xa)  Massachusetts  Bay.    U.  S.  Fish  Commission. 

141.  (xa)  Salem,  Massachusetts.    Dr.  T.  H.  Streets. 

142.  (4a)  Halifax,  Nova  Scotia.     Dr.  T.  H.  Streets. 

255.  (2d)  Belfast  Bay,  Ireland.     W.  Thompson  (in  exchange). 

P.B0REALI8  Kroeyer,  1838. 

Habitat.  Circumpolar  and  North  Atlantic 

137.  (3a)  Salem,  Massachusetts,  50  fathoms.    Dr.  T.  H.  Streets. 

138.  (4a)  Massachusetts  Bay,  40-55  fathoms.    U.  S.  Fish  Com- 
mission. 

F.  DANAE  Stimpson,  1854. 

Habitat.  Northwest  coast  of  America. 
144.  (3a)  Marmot  Isle,  Alaska  (45  fathoms).    Dr.  W.  H.  Jones. 
254.  (Id)  Coast  of  Oregon.    W.  Stimpson. 

P.  LEPTOCERUS  Smith,  1881. 

Habitat.  North  Atlantic. 
143.  (4a)  Lat  41^,  48',  45"   N.,  Long.  65^  47',  00"  W.  86 
fathoms ;  U.  S.  Fish  Commission,  1885. 

P.  PROPiNQUus  G.  O.  Sars,  1869. 

Habitat.  North  Atlantic. 

136.  (2a)  Off  Martha's  Vineyard,  390   fathoms.     U.  S.  Fish 
Commission. 

HIPFOLYTIDAE  8p.  Bate,  1886. 
HIPPOLTBMATA  Btimpion,  1860. 

H.  wuRDEMANNi  (Gibbcs,  1850). 
Hippolyte  vmrdemanni  Gibbes,  1850. 

Habitat.  Coasts  of  Florida. 

164.  (3a)  Pt.  Pinellas,  Tampa  Bay,  Florida.     Heilprin  Collec- 
tion, 1886  (jWe  Ives,  1891). 

HIPPOLYTE  Leaoh,  1815. 

H.  CRANCHii  Leach,  1815. 

PakLemon  micraramphas  Risso,  1816. 
JT.  erassicornu  H.  Milne-Edwards,  1837. 
H,  yarelli  Thompson,  1853. 

Habitat.  European  seas. 

258.  (2d)  Rochelle,  France.    Gu^rin  Collection. 

259.  (xd)  Pembrokeshire,  Wales.    E.  Wilson. 

H.  FABRicii  Kroeyer,  1842. 

Habitat.  North  Atlantic 

166.  (4a)  Salem,  Massachusetts.    Dr.  T.  H.  Streets. 
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167  &  264.  (4a  &  3d)  >'o  locality.     Smithsoniaii  Institution. 

26.5.  (IdJ  Coast  of  Massacbusetts.     Dr.  T.  H.  Streets. 
H.  OAiMARmi  H.  Milne-Edwards,  1837. 

H.gibba  Kroeyer,  1842. 
Habittit.  Circumpolar. 

150.  (la)  Lat.46°,09',30"N.,LoDg.4n43',30"W.39fathonM; 
U.  S.  Fish  CommiBaiou,  1885. 

165.  (4a)  Spitzenbergen.     Gu^rin  Collection  (Gu^rin  mss.  type, 
H.  EoheHii). 

257.  (Id)  Maine  coast.    Dr.  J.  H.  Slack. 
H.  oiBBEROSiTs  H.  Milne-Edwards,  1837. 

H.  gibboaut  Dana,  1852. 
Habitat.  Pacific  region. 

165.  (la)  Oahu,  Sandwich  Islands.    Dr.  W.  H.  Jonea,  1874. 

175.  (2a)  ?  South  Pacific.     No  donor's  name. 
H.  GROENLANDicA  (J.  C.  Fabrfcius,  1775). 

Adacus  groenlandica  J.  C.  Fabricius,  1775. 

Canter  aculeaias  0.  Fabricius.  1780. 

Alpheus  acu/eoJiM  Sabine,  1621. 

M.  acaleata  Owen,  1835. 

ff.  armaia  Owen,  1839. 

H.conuitn  Owen,  1839. 
Habitat.  Circumpolar. 

151.  (3a)  Marmot  Isles,  Alaska,  45  fathoms.     Dr.  W.  H.  Jones. 

152.  (la)  No  locality.    No  donor's  name. 

153.  (la)  Godbaab,  Greenland.    Dr.  Hayes'  Expedition. 
H.  LTLUEBOBOii  Danielssen,  1861. 

H.  tecur^rons  Norman,  1863. 
Habitat.  North  Atlantic. 

146.  (la)  Lat42<',41',0(>"N.,Loog.64*',55',S0"W.62&tIiom8; 
V.  S.  Fish  Commisaion,  1885. 
H.  LiNEATA  Lockington,  1876, 
Habitat.  Coast  of  California. 

174.  (3a)  San  Diego,  California.    Joseph  Jeana. 
H.  MARMORATA  (Olivier,  1811). 

Palaemon  marmoraius  Olivier,  1811. 

Alpketu  mamwratui  Lamarck,  1818. 
Habitat.  Pacific  region. 

148.  (la)  Samoan  Islands.    J.  S.  Kingsley  (in  exchange). 

161.  (2a)  ?  South  Pacific.    No  donor's  name. 
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263.  (3d)  Sandwich  Islands.    T.  Nuttall. 
H.  MACiLENTA  Eroejer,  1840. 

Habitat  North  Atlantic. 

171.  (la)  Lat.47^21^00"N.,Long.51^38^30"W.81fathoms; 
U.  S.  Fish  Commission,  1885. 

172.  (2a)  No  locality.    Dr.  T.  H.  Streets. 

256.  (3d)  Halifax,  Nova  Scotia.    Dr.  T.  H.  Streets. 

H.  PHippsii  Kroeyer,  1840. 
H,  turgida  Kroeyer,  1840. 
H.  oehotensis  Brandt,  1849. 
H.  vibrans  Stimpson,  1871. 

Habitat  Circumpolar  and  North  Atlantic. 

147.  (la)  Cape  Cod«  Mass,  90  fathoms.    U.  S.  Fish  Commission. 
266.  (2d)  Salem,  Mass.    Dr.  T.  H.  Streets. 

H.  POLARIS  (Sabine,  1821). 
Alp?^eu8  polaris  Sabine,  1821. 

Habitat  Circumpolar  and  North  Atlantic. 
154.  (3a)  Salem,  Mass.    Dr.  T.  H.  Streets. 

260.  (Id)  Arctic  Ocean.    No  donor's  name. 

H.  PRiONOTA  Stimpson,  1864. 

Habitat  North  Pacific. 

393.  (2a)  Marmot  Isles,  Alaska,  45  fathoms.    Dr.  W.  H.  Jones. 

H.  PU8I0LA  Kroeyer,  1842. 

Habitat.  North  Atlantic. 

149  &  262.  (2a  &  4d)  No  locality.    Smithsonian  Institution. 

261.  (Id)  Halifax,  Nova  Scotia.    Dr.  T.  H.  Streets. 

H.  TATLORi  Stimpson,  1857. 

Habitat  Pacific  coast  of  United  States. 

173.  (3a)  Santa  Cruz,  California.   J.  S.  Kingsley  (in  exchange). 

LT8MATA  Biiio,  1S28. 

Melieerta  Bisso,  1816  (name  preoccupied). 

L.  8ETICAUDA  (RlSSO,  1816). 

Melieerta  setieauda  Risso,  1816. 

Habitat.  Mediterranean,  Japan,  Amboina. 
271.  (2d)  Nice,  France.    Gu^rin  Collection. 

SPIROHTOCABIS  8p.  Bate,  1887. 

8.  8PINU8  (Sowerby,  1806). 
Cancer  ipintis  ^werby,  1806. 
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AlpheiM  gpiniit  Leach,  1615. 
Bippolyte  ioiwrhaei  Leach,  1816. 
Hippolyte  ipinug  Owen,  1835. 
Habitat.  North  Atlantic. 
156  &  267.  (6a  &  Id)  No  locality.    SmithsoniaD  iDstitution. 
157.  C8a)  Salem,  Mass.     Dr.  T.  H.  Streets. 
168.  (7a)  Coast  of  Maine,  Dr.  J.  H.  Slack. 

159.  (la)  Bay  of  Fundy,  10-20  fathoms.  U.  S.  Fish  CommisBion. 

160.  (8a)  Marmot  Isle,  Alaska,  45  fathoms.     Dr.  W.  H.  Jooes. 

TIRBIUS  Btlmpton,  1860. 

V.  VABIAN6  (Leach,  1815). 

Hippolyte  variam  Leach,  1815. 

Hip])olyle  smaragdiim  Kroeyer,  1842. 
Habitat,  Kiiropean  seas. 

268.  (7d)  France.    GuC-rin  Collection. 
V.  VIRIDI8  (Otto,  1828). 

Alphewi  tiiridis  Otto,  1828. 

Bippolyte  brullei  Gu^rin  (No.  269  type). 

"■       '  ■    viridU  H.  Miloe-Ed wards,  1837. 


Hippolyte  mauritauietm  Lucas,  1849. 
V-  brullei  Czernlawaky,  1884. 
Habitat.  Mediterranean  and  Black  Sea. 
-      269.  (Id)  C.}a«  of  Morea.     Gi\{'T]n  Collection  (Gu^rin's  typo  of 
S.  brullei). 

BHIirCOCYirETIDAE  Ortman,  1890. 
aEIirOCOCYKETXB  H.  Kilae-Edwardi.  ISST. 
R.  TYPU8  H.  Milne-Edwards,  1837. 
Habitat  Indo-Pacific  and  Red  Sea. 

168.  C2a)  Red  Sea.    GuSrin  Collection. 

169.  (4a)  No  locality.    Smithsonian  Institution. 

170.  (2a)  Chili.    Wilkes'  Expedition. 
270.  (2d)  Chili.    Dr.  T.  B.  WiUon. 
272.  (Id)  New  Zealand.     Dr.  T.  B.  WiUon. 

PONTONIIDAE  Sp.  Bate,  1887. 
AHCHISTIA  Dana,  ISSS. 
A  GRANDis  Stim|>son,  1860. 
Habitat.  Coast  of  China, 

176.  (xa)  No  locality.     No  donor's  name. 
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PONTONIA  LatreiUe,  1829. 

Conchodytes  Peters,  1852. 

P.  AKMATA  H.  Milne-Edwards,  1837. 

Habitat.  New  Ireland  and  Cuba. 
344.  (Id)  Cuba.    Gu^rin  Collection. 

P.  GUSTOS  (Forskael,  1775). 
Cancer  cudos  Forskael,  1775. 
Adactu  tyrrhenvs  Petagna,  1792. 
Alpheu8  tyrrhenus  Risso,  1816. 
Onaihophyllum  fyrrhenvs  Desmarest,  1825. 
P.  tyrrhena  Latreiile,  1825.    • 
CaiHatiasm  thyrrhenus  Risso,  1826. 
A  Ipheus  pinnoplax  Otto,  1828. 

Habitat.  Mediterranean. 

177.  (xa)  Greece.    Gu^rin  Collection. 

TYPTON  Coita,  1844. 
Pontonella  Heller,  1856. 

T.  SPONGICOLA  Costa,  1844. 
Pontonella  glabra  Heller,  1856. 
T,  spongioaus  Sp.  Bate,  1868. 

Habitat.  Mediterranean. 

178.  (la)  Villa  Franca,  France.    Dr.  B.  Sharp,  1882. 

HYMENOCEBIDAE  Ortmann,  18G0. 
HTIEXNGCE&A  LatreiUe,  1829. 

H.  LATREiLLii  Gu^rfn  (No.  367  type). 

Habitat  Indian  region. 

367.  (Id)  Agalega,  Seychelles.    Gu^rin  Collection  (type). 

PALAEMONIDAE  Sp.  Bate,  1887. 
BITHYKI8  PhiUppi,  1880. 

P.  GAUDicHAUDii  (Olivier,  1791). 
Palaenwn  gaudichaudii  Olivier,  1791. 
Palaemon  coenientariis  Poeppig,  1836. 
JBUhynis  longimana  Philippi,  1860. 
Macrobrcuihium  africanum  Sp.  Bate,  1868. 

Habitat.  Rivers  of  Chili  and  Peru. 
98.  (la)  Chili.    Gu^rin  Collection. 
359.  (Id)  Peru.    Dr.  W.  S.  W.  Ruschenberger. 

LEAKDEB  Desmarest,  1849. 

• 

I/.  ADSPER8US  (Rathke,  1837). 
Palaemon  adspersus  Rathke,  1837. 
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....     tqailla  (part)  H.  Milne-Edwards,  1837. 
utaaonjabrimi  Rathke,  1843. 
j-alaenum  rectirottriit  Zaddach,  1S44. 
Palaemon  teaekii  Bell,  1853. 
L.  rediroftrit  Heller,  1863. 
ibitat.  European  seas. 
128.  (la)  Liberia.    No  doDor's  name. 
,  DEBiLiB  Dana,  1852. 

tat.  In  do-Pacific. 
6n5.  (xa)  Oahu,  Sandwich  Islande.    Smitfasonian  loBtitution, 
L.  NATATOR  (H.  Milne-Edwards,  1837). 
Bilaemon.  fuUator  H.  Mllne-Edwards,  1837. 
Palaemon  latirostrU  DeHaan,  1849. 
L.  erratieus  Deamarest,  1849. 
Palaemon  tenwroetria  (Say)  CaruB,  1884. 
abitat.  On  weed  in  all  seas. 
126.  (xa)   Lftt.  23",  53'  N.;   Long.  53°,  06'  W.    Dr.  W.  H. 

132.  (jta)  Lat.  24",  26'  N.;  Long.  34',  32',  W.    Dr.  W.  H. 
Jones. 

345.  (2d)  Atlantic  Ocean.     Gu^rin  Collection. 

346.  (2d)  Antilles.    Gufrin  Collection. 
L.  SERRATira  (Pennant,  1777.) 

Astacug  terratuB  Pennant,  1777. 
Cancer  tquilla  Herbst,  1796. 
Palaemon  serraltu  Fabricius,  1798. 
Palaenwn  sqwi/faLatreille,  1806, 
Habitat.  European  aeaa. 

119.  (sa)  British.     No  donor's  name. 

120.  (3a)  No  locality.    G4urin  Collection. 

348.  (3d)  Wales.    E.  Wilson. 

349.  (Id)  Coast  of  France.     Gu^rin  Collection. 
L.  8QUIL1.A  (Linnaeus,  1758). 

Cancer  tquilla  Linnaeus,  1758. 

Agtoffus  tquilla  Petagua,  1792. 

Palaemon  tquilla  FahrtciuH,  1793. 

Palaemon  anlennariut  H.  Milne- Edwards,  1837  (part). 
Habitat.  Mediterranean. 

127  &  398.  (2a  &  la)  Algiera.     Gu^rin  Collection. 
L.  XIPHI48  (Risso,  1816). 

Palaemon  xiphiat  Risso,  1816. 

Palaemon  crmmlatut  Risso,  1826. 
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Habitat  Mediterranean. 

350.  (Id)  Nice,  France.    Gu^rin  Collection. 

HSMATOCASCnnrS  a.  XUne-Edwardi,  1881. 
Eumiertia  S.  I.  Smith,  1882. 
N.  CURSOR  A.  Milne-Edwards,  1881. 
Habitat.  Deep  water  of  the  Atlantic. 

87.  (la)  Martha's  Vineyard,  551  fathoms.    U.  S.  Fish  Commis- 
sion, 1885. 

N.  KN8IFERU8  (S.  I.  Smith,  1882). 
Eumiergia  enHfera  S.  I.,  Smith,  1882. 

Habitat  Deep  water  of  Atlantic. 

88.  (2a)  Martha's  Vineyard,  1168  fathoms.    U.  S.  Fish  Commis- 
sion, 1884. 

OPLOPHOBVS    H.  Milne-Edwmrdi,  1887. 
XiphoearU  Martens,  1872. 

O.  EL0NGATU8  (Gu^rin,  1856). 
Hippolyte  ehngcUa  Gu^rin,  1856. 
O.  amerieanuB  Saussure,  1858. 
Xipfiocaris  eUmgata  Martens,  1872. 

Habitat  West  Indies. 

396.  (2a)  San  Domingo,  West  Indies.    W.  M.  Gabb. 

PALAEXONPabrloiiii,  1798. 

P.  ACANTHURU8  Wicgmann,  1836. 
R  forceps  H.  Milne-Edwards,  1837. 
Bithynis  foreeps  Sp.  Bate,  1887. 

Habitat  East  coast  of  tropical  America. 

82.  (2a)  San  Domingo,  West  Indies.    W.  M.  Gabb. 

83.  (la)  St  Martin,  West  Indies.    Dr.  J.  Van  Rijgersma^ 
84  &  85.  (xa  &  la)  Panama.    McNeil  Expedition. 

P.  AcuTiROSTRis  Dana,  1852. 

Habitat.  Pacific  region. 

124.  (xa)  Sandwich  Islands.    No  donor's  name. 

P.  AFRiCANUS  Kingsley,  1882  (No.  81  type). 

Habitat  West  Africa. 

81.  (3a)  West  Africa.     P.  DuChaillu  (Kingsley's  type)^ 

P.  CARCINU8  (Linnaeus,  1758.) 
Cdneer  oareinua  Linnaeus,  1758. 
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7-  *.!■  itiiu  Fabricius,  1793. 
■einui  Sp.  Bate,  1887. 
,.  Inao-Pacific  region, 
.  (Id)    Jombay.    GuMn  (Jollection  (mss.  type  of  P.  whitei 
Gu^rin.) 

(Id)  Hoogley  River,  India.     Dr.  Harlan. 
riNua  StLuseure,  1858. 

ira  of  the  West  Indian  region. 
i^    ^''era  Cruz,  Mexico.     No  donor's  name. 
JViATii,«  Streets,  1871  (No.  114  type). 
t.  Rivers  of  Mexico. 
.4.  (2a)  TehauDtepec.    No  donor's  name  (Streets'  type). 
BAciLiMAurs  RnndaU,  1839  (No.  125  type). 

,  oi  nds.    Nuttall  and  Towusend  (Randall's 

t 
qraniiimaMUh  Randall,  1839  (No.  123  type). 
"  it  i/randimaniui  Sp.  Bate,  1887. 

^  Sandwich  Islands. 
rzi.  (2a)  Sandwich  Islands.    J.  K.  Towueend  (Randall's  type). 
P.  H1RT1KANU8  Olivier,  1811. 
P.  laiiminui  De  Man,  1887. 
Bitkynis  kirtimanut  6p.  Bate,  1887. 
Habitat.  Indo-Pacific  region. 

99.  (2a)  Mauritius.     Gu^rin  Collection. 
P.  jAHAicENSis  Olivier,  1811. 

Ailacus  JtuvialilU  Sloane,  1725,  (not  binominal). 
P.  carcintMLeach,  1815. 
P.  braehydaetylus  Wiegmann,  1836. 
P.pundatiu  Randall,  1839  (No.  90  type). 
P.  azlecui  Saussure,  1868. 
Maerobrtuhium  americanum  Sp.  Bate,  1868. 
BUhyiiit  jamaicenHs  Sp.  Bat«,  1887, 
Habitat.  West  Indies. 

90.  (la)  No  locality.    No  donor's  name  (Randall's  type  of  P, 
pwwlatits). 

91.  (7ft)  St,  Martin,  West  Indies,    Dr,  J.  Van  Rijgersma. 

92.  (la)  Cuba,  West  Indies.    Dr.  T.  B,  Wilson. 

93.  (la)  Guatemala.    W.  S.  Vaux. 
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94.  (8a)  San  Domingo.    W.  M.  Oabb. 

95.  (4a)  No  locality.    Smithsonian  Institution. 
287.  (Id)  Brazil    Dr.  T.  B.  Wilson. 

356.  (Id)  Cuba,  West  Indies.    Dr.  Spackman. 

357.  (Id),  No  locality.    No  donor's  name. 
1001.  (2a)  Kingston,  Jamaica.    W.  J.  Fox,  1891. 

P.  LAB  Fabricius,  1798. 

P.  longimaniu  Fabricius,  1798. 

P.  amcUtts  Olivier,  1811. 

P.  vagus  Heller,  1862. 

P.  equidens  Heller,  1862. 

P.  reunionefisia  Hoffman,  1874. 

P.  mayottenns  Hoffman,  J1874. 

P.macUigciscarensis  Hoffman,  1874. 

Bithynis  omatus  Sp.  Bate,  1887. 

BUhynia  lor  Sp.  Bate,  1887. 

P.  amatua  var  vagus  De  Man,  1891. 

Habitat  Indo-Pacific  region. 

97.  (4a)  Navigator ,Is(^ds.    Ifr^^Yf^^S^.W '  Baschenberger. 
353  &  355.  (Id  &  Id)  Mauritius.    6u6rin  CoDection. 
96  &  181.  (8a  &  la).    No  locality.    No  donor's  name.    . 

P.  MEXICANU8  Saussure,  1858. 
P.  dawdactylus  Streeta,  1871  (No.  89  type). 
P.  sexdentatus  Streets,  1871  (No.  113  type). 

Habitat.  Rivers  of  Mexico  and  West  Indies. 

89.  (2a)  Coatzacoalcos  River,  Mexico.  No  donor's  name  (Streets' 

type  of  P.  dasydactylus.). 

113.  (3a)  Coatzacoalcos  River,  Mexico.  No  donor's  name  (Streets' 

type  of  P.  sexdentatus,). 

P.  OHIOEN8I8  S.  I.  Smith,  1874. 
P.  sallei  Gu^rin,  m8S.(No.  86  type). 

Habitat.  Ohio  and  Mississippi  Rivers. 

80.  (xa)  Vicksburg,  Mississippi.    L.  C.  Rice. 
86.  (2a)  Mississippi  River.      Gu^rin  Collection   (Gu^rin's  mss. 
type). 

P.  OLFER8II  Wiegmaun,  1836. 

P.  spinimanus  H.  Milne-Edwards,  1837. 
Bithynis  spinimanus  Sp.  Bate,  1887. 
P.  eubanus  Gu^rin,  mss.  (No.  182  type). 

Habitat.   Rivers  of  tropical  America  and  of  West  Africa. 

121.  (la)  No  locality.    No  donor's  name. 
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182.  (la)  Cuba,  Gufrin  Collection  (Gu^rin'g  hue.  type  of  P.  cu- 

364.  (Id)  Brazil.    No  donor's  name. 

PALAZMOKELLA  Dana,  ISSE, 
P.  TUCATANiCA  Ives,  1891  (No.  389  type). 
Habitat.  East  coast  of  Mexico. 

389.  (la)  Progreso,  Yucatan.     Mexican  Expedition,  1890  (Ivea' 
type.) 

FALASHOHETES  Helkt,  1869. 
P.  PALUDOSA  ('Gibbea,1851). 

Hippolyte  paludom  Gibbes,  1851. 

P.  exibpei  StimpBon,  1871. 
Habitat.  East  coast  of  United  States. 

352.  (4d)  Wyandotte  Cave,  Indiana.     E.  D,  Cope. 

390.  (la)  Caloosahatche  River,  Florida.     Heilprin   Collection 
1886  (fide  Ivee,  P.  ezilipet,  1891.). 

391.  (4a)  Lake  Hikpoche  (canal),  Florida.    Heilprin  Collection 
1886  (fide  Ivea,  P.  exUipei,  1891,). 

392.  (8a)  Lake  Okeechobe,  Florida.    Heilprin  Collection  1886 
(fide  Ives,  P.  exilipu,  1891.). 

P.  TARIAN8  (Leach,  1815). 

PalaemoH.  v«nam  Lcach,  181,5. 

P,iio^ton  nnU„nnriw  H.  Milue-Ed wards.  1837  (part). 

Palaemon  lacustrit  Martens,  1857. 

Pelias  migratorius  Heller,  1862. 

Atichiitia  migraioriut  Heller,  186iJ. 

Leander  antennarivg  Czemaiwsky,  1884. 
Habitat.  Seas  of  Europe. 

351.  (3d)  France.    Gufirin  Collection. 
P.  VULGARIS  (Say,  1818). 

Palaemon  wilgarit  Say,  1818. 
Habitat.  East  coast  of  United  States. 

179.  (5a)  Greenport,  Long  Island.    Smithsonian  InstituUon. 

180.  (xa)  No  locality.    No  donor's  name. 

1028.  (xa)  Beasley's  Point,  New  Jersey.    Dr.  B.  Sharp,  1893. 

1029.  (xa)  Nantucket,  Massachusetts.    Dr.  B.  Sharp,  1893. 

NIKIDAE,  Sp.  Bate,  1887. 
FBOCEBSA  Lasoh,  ISlfi. 

Nika  Risso,  1816. 
Nica  Stiinpson,  1860. 
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P.  CANALICULATU8  Leach,  1815. 
Nika  edulia  Riaso,  1816,  and  authors. 
Ntka  varieacUa  Bisso,  1816. 
Nika  eanalieulaia  Desmarest,  1825. 
Niea  edtUU  Stimpson,  1860. 

Habitat  Seas  of  Europe. 

273.  (Id)  Nice,  France.    Gu6rin  Collection. 

368.  (7a)  Nice,  France.    Ou^rin  Collection. 

CBANGONIDAE  Sp.  Bate,  1887. 
CBANOON  Fabrioim,  1798. 

■C.  CRANGON  (Linnaeus,  1758.) 
Cancer  erangon  Linnaeus,  1758. 
SquUla  einerea  Klein,  1754  (not  binomial). 
Astaeus  erangon  Herbst,  1796. 
(7.  vulgaris  Fabricius,  1798,  and  authors. 
C.  rujopundaius  Bisso,  1816. 
C  Bepiemspinosua  Say,  1818. 

Habitat.  AH  seas. 

274  &  370.  (Id  &  za).    Mediterranean.    Gu^rin  Collection. 

275.  (2d)  Pembrokeshire,  Wales.    E.  Wilson. 

276.  (Id)  England.    E.  Wilson. 

277.  (Id)  BeUiast  Bay,  Ireland.    W.  Thompson  (in  exchange). 

278.  (2d)  California.    W.  Stimpson. 

279.  (3d)  Salem,  Massachusetts.    Dr.  T.  H.  Streets. 

280  &  372.  (2d  &  6a)  No  locality.    Smithsonian  Institution. 

369.  (8a)  No  locality.    No  donor's  name. 

371.  (7a)  Beasley's  Point.    New  Jersey.    S.  Ashmead. 
397.  (3a)  Coast  of  Massachusetts.    U.  S.  Fish  Commission. 

-G.  FRANCiscoRUM  Stimpsou,  1856. 

Habitat.  Coast  of  California. 

373.  (9a)  San  Francisco,  California.    W.  Stimpson. 

374.  (2a)  No  locality.    Smithsonian  Institution. 

375.  (xa)  San  Francisco.    California.    E.  H.  Kelly. 

-C.  TENUiFRONs  Kiugslcy,  1882  (No.  377  type). 

Habitat.  Alaska. 

377.  (2a)  Marmot  Isles,  Alaska,  45  fathoms.    Dr.  W.  H.  Jones 
(Kingsley's  type). 

EOEON  Riiio,  1818. 
Aegean  Kinahan,  1862. 

E.  CATAPHRAOTus  (Olivi,  1792). 
Cancer  eataphractua  Olivi,  1792. 
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c.  usRieso,  1816. 

CV'       „  catapraetvg  H.  Milne-Edwards,  1837. 
Or        'naitaphradwt  Helier,  1863. 
litat  El)  rope  at 

282.  (Id)  Algiers.     Gu^rin  Collection. 
£.  FASCIATUS  (Risso,  1816.) 

Orangon  f'ieeiattie  RIbbo,  1816. 
Aegean  Jaeciatui  Kinahan,  1862. 
abitat.  European  teas. 

281.  (4d)  Mediterranean.    Giifrin  Collection. 
ITECTOCRANBOir  Brandt,  1SS2. 
ArgU  Kroeyer,  1841  (name  preoccupied). 
N.  At,4SKENSi3  Kingsley,  187H  (No.  384  type). 
Habitat.  Alaska. 

384.  (la)  Marmot   Isle,  Alaaka.  45  fathoms,  Dr.  W.  H.  Jone» 
(Kingsley's  type). 

N.  LAR  (Owen,  1839.) 
Crangon  lur  Owen,  1839. 
Argis  lar  Kroeyer,  1843. 
bitat.  Arctic  seas  and  North  Atlantic. 
K     ii82.  (la)  Newfoundland.     Gufrin  Collection. 

383.  (3a)  Halifax,  Nova  Scotia.    Dr.  T.  H.  Streets. 
FABACSAHGOK  Sana,  1863. 
P.  ECHINATU8  Dana,  1852. 
Habitat.  NortLwest  coaat  of  America. 

387.  (2a)  Marmot  Isle,  Alaaka,  45  fathoms.     Dr.  W.  H.  Jones. 
FONTOPHILttB  Leaoh,  I8U. 

P.  NORVEOICU8  (M.  Sars,  1861.) 

Orangon  norvegunu  M.  Sars  1861. 
Habitat.  North  Atlantic. 

385.  (2a)  Lat.  43°,  32'  N.,   Long.  59°,  22'   W.  110  fathoraa 
U.  S.  Fish  Commission. 

F.  8PIMOBU8  Leach,  1815. 

Orangon  eataphraeltie  Olivi,  1792  (part). 

Orangon  ^inosut  Lamarck,  1818. 

Cheraphilus  tpinogui  Kiaahan,  1862. 
Habitat.  European  eeas. 

283.  (2d)  Mediterranean.    Gu^rin  Collection. 
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8ABIHSA  Owen,  1886. 

8.  8EFTEMCARINATA  (Sabine,  1824). 
Orangan  septemcarinata,    Sabine,  1824. 

Habitat.  Arctic  seas  and  North  Atlantic. 

284.  (Id)  No  locality.    Smithsonian  Institution. 

386.  (4a)  Off  Salem,  Massachusetts,  35  fathoms.  Dr.  T.  H.  Streete. 

8CLEB0CBAHOOK  0.  0.  8ari,  1885. 

S.  BOREAS  (Phippe,  1774). 

Cancer  horeas  Phipps,  1774. 
Cancer  homaroides  O.  Fabricius,  1780. 
Astacua  boreas  Olivier,  1791. 
Orangon  boreas  Fabricius,  1798. 
Cheraphilus  horeas  Miers,  1877. 

Habitat  Arctic  seas  and  North  Atlantic. 

285.  (Id)  Lat  66''  North,  40  fathoms.    No  donor's  name. 

378.  (2a)  Halifax,  Nova  Scotia.    Dr.  T.  H.  Streets. 

379.  (5a)  Spitzenbergen.    Gu^rin  Collection. 

380.  (2a)  Smithsonian  Institution.    No  locality. 

38J.  (la)  McCormick  Bay.    West  Greenland  Expedition,  1891» 

8. 8ALEBR06UB  (Owen,  1839). 
Orangon  salebrosus  Owen,  1839. 

Habitat.  Arctic  seas. 
376.  (la)  No  locality.    Smithsonian  Institution. 

GNATHOPHYLLIDAE  Ortmann,  1890. 
DRIMO  Rif  10, 1828. 

Onathophyllum  Latreille,  1829. 

D.  ELEGANS  (Risso,  1816). 
Alpheiu  elegans  Risso,  1816. 
Onathophyllum  elegans  Latreille,  1829,  and  authors. 

Habitat.  Mediterranean. 

286.  (5d)  Oran,  Algiers.    Gu6rin  Collection. 

SUMMARY. 

Stomatopoda,  genera,  4  species  17  (var  0)  types    1  doubtful  types  1* 
Peneidea,  "       3      "      15  (  "   1)    "       3        "         "     1. 

Eucyphidea,       "     33      "      96  (  "   0)    "      12        "         "     1. 

Total  "     40      "    128  (  "   1)    "      16        "         "     3. 


PROCEEDINGS  OF  THE  ACADEMY  OF  [1893. 


jmr  SPECIE8  0?  HOSTH  AKXBICAN  7UH0I  FBOM  TABIOITB 
LOCALITIES 

BY   J.   B,  EI-1.18   AND   B.    M,   KVEKHAKT. 

•PYHBNOMTOETES. 
AiUris*  gmninioDU  E.  A  K, 

On  living  and  partly  dead  leavea  of  OryzopaU  asi>crifolia,  Laoamg, 
Mich.  May,  1892.  (G.  H.  Hicks.  No.  574).  Perithecia  scattered 
or  aubgregarioua,  superficial,  conv ex-discoid,  perforated  at  the 
apes,  150,«,  diam.,  raycelium  reduced  to  aacanty  fringe  of  spreading 
hyphre  around  the  baae.  Asci  obovate,  22-30x12-20/1,  sessile, 
8-fipored.  Sporidia  inordinate,  clavate-oblong,  hyaline,  uoiseptate 
and  strongly  constricted  at  the  septum  so  as  easily  to  separate  into 
two  parts,  quite  variable  in  uze — in  some  perithecia  7-10  x  Up-,  In 
others  10-15  x3-3i/i. 
A«terin«  leamlngii  B.  A  K. 

On  UviDg  leaves  of  Oalax  aphylla,  Marion,  Va.  June,  1892. 
Coll.  Miss  Helena  Dewey  Leeming,  com.  Smith  Ely  Jellifie,  M.  D. 

Mycelium  hypophyllous,  forming  black,  orbicular  spots  2-4  mm. 
diam.,  composed  of  superficial  appressed,  radiating,  dendroid- 
branched  hyphce  furnished  with  globose  hyphopodia  8-10/i,  diam. 
Perithecia  numerous,  seated  on  the  hyphs,  depressed-globose,  150;i, 
diam.,  with  a  papilliform  ostiolum  which  ia  soon  deciduous  leaving 
the  perithecium  perforated  and  convex.  Asci  oblong,  35—40  x  20- 
24/1,  aparaphysate,  8-apored.  Sporidia  crowded,  oblong-fuaoid, 
yellowish-hyaline,  uniseptate,  scarcely  constricted,  slightly  curved, 
18-22  X  5-6/K.  Has  the  habit  of  Dimeroaporium  orbieulare  B.  &  C. 
but  difiers  in  several  respects. 
XMelllaU  msgklcKis  E.  A  E. 
-  On  dead  willow.  Sheridan,  Montana.  Jan.,  1892.  (Mrs.  Lydta 
■  A.  Fitch.) 

Perithecia  gregarious,  globulose,  subapplanate  above,  brown,  sunk 
in  the  bark,  1}  mm.  diam.,  the  apex  erumpent  and  surrounded  by 
the  lacinite  of  the  ruptured  epidermis,  ostiolum  tubercular-conical, 
black.  Asci  cylindrical,  paraphysate,  S-spored,  p.  sp.  about  100 1 
6-7;',  Sporidia  uaiseriate,  oblong,  brown,  15-20  x  7-8;i,  not  appeud- 
iculate.     The  walls  of  the  perithecia  are  thick  and  solid,  coriaceo- 
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<»rbonaceou8  in  texture,  not  easily  broken.     In  this  respect  and  in 
its  larger  size  it  differs  from  R,  maatoidea  Sacc. 

JfeliBopMiniiui  oortioola  E.  A  B. 

Od  outer  bark  of  living  Quercus  alba,  Newfield,  N.  J.  July, 
1890. 

Perithecia  erumpent-superficial,  scattered,  hemispherical,  black, 
«nali  (175-200ai),  the  papilliform  ostiolum  situated  in  a  slight 
depression  and  soon  deciduous  leaving  a  small,  round  opening. 
Aflci  fasciculate,  oblong-cylindrical,  50-65  x  10-1 2/i,  with  filiform, 
branched  paraphyses,  S-spored.  Sporidia  bisehate,  clavate-oblong, 
hyaline, granular  and  multinucleate  at  first,  becoming  uniseptate  and 
<X)n8tricted  at  the  septum,  X2-15  x  3-3  i/i. 

This  was  accompanied  by  Amphisphvsria  Jallax  DeNot. 

Itctria  nipigonensii  E.  k  E. 

Parasitic  on  Diatrypella  favaeea,  on  dead  birch  limbs.  Lake 
Nipigon,  Canada.    Aug.,  1884.     (Macoun.) 

Perithecia  15-40,  cespitose  on  the  erumpent  disk  of  the  Diatrypella, 
globose,  about  i  mm.  diam.,  pale  reddish-yellow,  becoming  darker, 
collapsing  at  the  apex,  scarcely  papillate,  smooth.  Asci  cylindrical, 
aparaphysate,  subsessile,  50-55  x  6-7u.  Sporidia  subbiconic-ellipti- 
cal,  hyaline,  uniseptate,  scarcely  constricted  at  the  septum,  10-12  x 
^lu  Conical  stromata  (Tubercularia)  mixed  with  the  perithecia, 
pale  yellow,  depressed-globose,  about  i  mm.  diam.,  sessile,  bearing  a 
peripherical  layer  of  minute  (3-4  x  l/i),  hyaline  allantoid,  slightly 
curved  conidia  borne  on  slender,  branching  sporophores  20-25ai 
long. 

lifioiplwria  triohopm  E.  A  E. 
On  rotten  wood,  London,  Canada.    (Dearness,  677  D.) 
Perithecia  densely  gregarious,    superficial,  ovate,  about  150ai, 
high,  fringed  around  the  base  with  short   (35-60  x  3/it),  faintly 
septate,  spreading,  brown  hyphse,  glabrous  above  ;  ostiolum  broad- 
papilliform.    Asci  oblong-cylindrical,  or  clavate-cylindrical,  sub- 
sessile,  paraphysate,  8-spored,  75-80  x  12-15/jl.     Sporidia  biseriate, 
fbsoid-oblong,  slightly    curved,   obscurely   7-9  septate,  granular, 
yellowish,  25-40  x  6-7/*.    L,  ccBsariata  C.  &  P.  has  perithecia  black 
and  shining  subglobose  and  twice  as  large  as  this. 

Triokotplwria  mboalva  E.  A  E. 

On  rotten  wood  of  Odrya  virginiea,  London,  Canada.      Aug., 
1892.    (Dearness,  No.  1,987.) 
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Perithecia  gregariou?,  ovate,  i  mm.  diaiii.,apariiig1}' pilose  around 
the  base,  with  rather  paie,  weak  hairs,  smootfaer  and  hare  ahove, 
hlack.  Odtiohim  papillose-conic,  perforated.  Asci  clavate-cylin- 
dricaj,  lOOslO/i,  with  abundant  paraphyees,  S-spored.  Sporidia 
obliquely  uniaeriate  or  8ub-biseriate,  oblong-elliptica],  hyaline,  gran- 
ular. 13-16  X  5-fi/i.  The  spoHdiaagree  with  those  of  2r.  pujiiiiUum 
Rehm,  but  that  has  the  perithecia  smaller  and  seated  on  a  distinct 
brown  subiculum. 
EsTpotriohii  iaoiis  K.  i  E. 

On  dead  roots  officer  Kplealitm,  Ij>ndon,  Canada.  April,  1892, 
(Dearueas,  No.  1,810.) 

Perithecia  densely  gregarious,  supierficial  on  the  blackened  surface 
of  the  wood,  ovate-conical  or  subpyramidal,  300—100/1,  diani.,  often 
stellately  incised  at  the  apex,  black,  roughish,  with  a  few  weak,  pale, 
rudimentary  hairs  at  first.  Asci  cylindrical,  160-200x12-15/1, 
with  ai)undant,  paraphysea,  8-Fpored.  Sporidia  o ver lapping- bi seri- 
ate, fusoid,  subhyaline,  slightly  curved,  uniseptale  and  slightly 
constricted  at  the  Septum,  35-45  s  7-8;i. 
Chaetomlnin  KlabTeioens  i:.  A  P.. 

On  a  rotten  limb  {Salix)1  Kockport,  Eansaa.  Dec,  1892. 
(Bartholomew,  No.  810,) 

Gregarious,  surrtiunded  by  iind  nearly  sunk  in  a  felt-like,  black 
subiculum  composed  of  rough,  branching  black,  interwoven  hait» 
sending  up  numerous  straight,  rough,  simple  bristles,  i-i  mm.  long. 
Perithecia  ovate-globose  about  J  mm.  diam.,  clothed,  especially  below, 
with  long,  straight,  rough,  simple  bristles  which  also  clothe  at  first, 
but  more  sparingly,  the  upper  part  of  the  peritbecium,  hut  these  are 
soon  deciduous,  leaving  the  apex  bare.  Oatiolum  conic-papilliform. 
Boon  deciduous.  The  perithecia  are  very  brittle  and  the  upper  port 
Boon  falla  away  leaving  the  c^[^Bbaped  base.  Sporidia  elliptical,  or 
almond-shaped,  8-10  x  6-7/i  (front  view),  7-9  x  5/',  when  seen  edge- 
wise. Asci  not  seen. 
Tetohoipora  giBgarla  B.  t  E. 

On  decorticated  Fmxiniis,  London,  Canada.  Feb,,  1892.  (J. 
Dearness,  No.  1,027.) 

Perithecia  densely  gregarious,  ovale,  i-j  mm.  diam.,  black,  super- 
ficial, with  a  cooic-papiUiform  ostiolum,  Asci  cylindrical,  short- 
stipitate,  8-spored,  with  abundant  paraphyses,  p.  sp.  about  75  x  14ju. 
Sporidia  subuniseriate,  oblong-ellipticat,  about  5-aeptate  with  a  Ion- 
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gitudinal  septum  often  extending  through  all  the  cells,  constricted 
in  the  middle,  hyaline  and  uniseptate  at  first,  becoming  yellow- 
brown,  18-22  X  10-12ai,  ends  obtusely  pointed  or  regularly  rounded. 
The  perithecia  are  attenuated  above  into  the  ostiolum  so  as  to  be 
Bubconical. 

Teiokoipora  yariabilii  E.  k  E. 

On  dead  sage  brush  (Artemisia),  Sheridan,  Montana.  Jan.,  1892, 
(Mrs.  L.  A.  Fitch.) 

Perithecia  scattered,  erumpent-superficial,  black,  rough,  depressed- 
hemispherical,  i-i  mm.  diam.,  at  first  partly  covered  by  the  loose 
fibers  of  the  weather  beaten  bark,  finally  collapsing  above.  Ostiolum 
papilliform,  finally  perforated.  Asci  oblonc:,  abruptly  contracted 
below  into  a  very  short  stipe,  paraphysate,  8-spored,  76-80  x  20-22/*, 
Sporidia  biseriate  or  crowded,  elliptical,  at  first  of  a  uniform  yellow, 
aoon  becoming  a  bright  golden  yellow  and  5-7-septace  and  muriform, 
finally  becoming  almost  black  and  opaque,  20-25  x  about  12/i. 

Teiekoipora  nautioa  E.  k  E. 

On  decorticated,  weather-beaten,  poplar  limbs,  in  Mill  Creek, 
Sheridan,  Montana.    June,  1892.     (Mrs.  L.  A.  Fitch.) 

Perithecia  scattered  or  gregarious,  hemispherical  or  hemispheric- 
elliptical,  with  the  flattened  base  slightly  sunk  in  the  surface  of  the 
wood,  carbonaceo-membranaceous,  about  i  mm.  diam.,  black,  sub- 
shining  at  the  apex.  Ostiolum  papilliform,  at  length  perforated. 
Asci  cylindrical,  short-stipitate,  100-110  x  12//,  paraphysate, 
^pored.  Sporidia  uniseriate  or  sub-biseriate,  elliptical  or  slightly 
ovate-elliptical,  with  three  main  transverse  septa,  often  becoming 
5-fleptate,  with  1-2  of  the  cells  divided  by  a  trausverse  septum,  18- 
22x8-11/1. 

Teiekoipora  aipera  E.  k  E. 

On  old  weather-beaten,  cotton  wood  boards,  Rockport,  Kansas. 
Jan.,  1892.    (Bartholomew,  No.  853.) 

Perithecia  gregarious,  semi-erumpent,  membranaceous,  hemispher- 
ical or  depressed-globose,  about  i  mm.  diam.,  tubercular  roughened, 
collapsing  when  dry,  with  a  broad  papilliform  ostiolum,  finally 
broadly  perforated  or  sublaciniately  ruptured  at  the  apex.  Asci 
elavate-cylindrical,  paraphysate,  subsessile,  75-90x10-12/1, 8spored. 
Sporidia  mostly  overlapping  uniseriate,  ovate-oblong,  3-septate,  and 
constricted  at  the  middle  septum  (sometimes  at  all  the  septa),  brown. 


FRO0EEDIKQ8  OF  THE  ACADEMY  OF  [1893. 

'^''  b    1   the  inner  oeDa  divided  by  a  longitudinal   septum, 
:  6-M;<. 

iTi  from  T.  murieala  E.  &  E.  in  its  ehort^r  and  narrower  asci 
suU  narrower  sporidia. 
--    I      sely  ullied  to  T.  emilii  Fabre. 
haqporella  monUnee  E,  &  E. 
drift  w<H)d,  in  Mill  Creek,  Sheridan,  Montana.      June,  1892. 
L.  A.  Fitch.) 

:faecia  scattered,   ovate-conical,    \-i  mm.,  diam.,  at  length 

■  ly  collapsing  above,  emergent-superficial  among  the  looaeued 

)f  the  wood,  membranaceoue,  black,  })erforated  above.      Asci 

wi.        !,  short-8tipitate,  8-apored,  with  abundant  paraphysea,  80-85- 

I  ,.o-[/);,,  (p.  Bp.  65-70/1).     Sporidia  biseriate,    oblong-clavate   or 

I        elliptical,  3-5-eeptate,  with   1-2  of  the  cells  divided  by  a. 

idinal  septum,  hyaline,  22-30  s  8-12;.,  mostly  a  little  curved 

lum  nnally  more  or  less  constricted  at  the  septa. 

ihloiphs»  hyitsrioidiB  E.  t  E. 

On  a  rotten  log  of  Carya,  St.  Martinville,  La.  Jan.,  1890. 
(Longlois,2,215.) 

Perithccia  densely  gregarious,  hemispherical,  suljelliptical  on  a 
transver^  section,  about  i  mm.  diam.,  with  their  basea  slightly  sunk 
in  the  wood,  black,  sub  carbonaceous.  Ostiolum  linear,  compressed, 
extending  nearly  or  quite  across,  open,  and  often  with  a  parallel 
groove  on  each  side  of  the  base  ;  sometimes  the  ostiolum  is  only 
slightly  prominent,  then  resembling  Sygterium.  Asci  slender- 
clavate- cylindrical,  65-60  x  8;<,  (p.  sp.)  or,  including  the  slender 
base,  80-90/1  long,  with  abundant  paraphyses.  Sporidia  subbiseri- 
ate  above,  fusoid,  uniseptate  and  constricted  at  the  septum,  slightly 
curved,  pale  yellowish-brown,  16-18  x  4-4J/i. 
I«pliio(pIinTa  gloniiHporft  E.  A  E. 

On  decorticated  willow  limbs,  among  driftwood,  in  Mill  Creek, 
Sheridan,  Montana.     June,  1892.     (Mrs.  L.  A.  Fitch.) 

Perithecia  scattered  or  gregarious,  erumpent,  convex-hemispherical, 
about  i  mm. diam.,  of  carbonaceo-coriaceous texture, becoming  prom- 
inent but  not  superficial,  remaining  more  or  less  covered  by  the 
fibers  of  the  wood.  Ostiolum  narrow,  compressed,  not  apparent  in 
the  young  specimens.  Asci  cylindrical,  shortstipitate,  100-110  x  10— 
12,",  8-epored,  with  abundant  paraphyses.  Sporidia  uniseriate, 
obovate,  hyaline,  uniseptate,  constricted  at  the  septum,  12-16  x  6-7fi, 
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almost  exactly  like  those  of  Olonium  lineare.  The  surface  of  the 
wood,  in  those  parts  occupied  by  the  fungus,  is,  for  the  most  part, 
uniformly  blackened. 

laopliioipliwra  fluviatilii  E.  A  E. 

On  decorticated,  weather-beaten  limbs  of  (Salix)  ?  Among  drift- 
wood, near  Sheridan,  Montana.     May,  1892.     (Mrs.  L.  A.  Fitch.) 

Perithecia  gregarious  or  scattered  ovate-globose  or  elliptical,  about 
i  mm.  diam.  (i-i),  emergent  among  the  loosened  fibers  of  the  wood 
which,  when  the  perithecia  are  gregarious,  is  generally  blackened 
on  the  surface.  Ostiola  variable,  thin,  compressed  or  also  sometimes 
simply  papilliform,  at  length  perforated  and  sometimes  partially 
collapsing.  Asci  clavate-cylindrical,  75-80  x  12^1,  shortrstipitate, 
with  abundant  paraphyses.  Bporidia  sub-biseriate,  fusoid,  hyaline, 
oniaeptate  and  constricted,  mostly  swollen  on  each  side  of  the  septum, 
slightly  curved,  nucleate,  20-23  x  5-6At. 

Otthia  oftryaegena  E.  A  E. 

On  dead  limbs  of  Ottrya  virginiea,  London,  Canada.  April, 
1892.    (Dearness,  No.  1,782.) 

Perithecia  erumpent  in  clusters  1-2  mm.  across,  surrounded  by  the 
raptured  epidermis,  i-i  mm.  diam.,  globose,  black,  granular-rough- 
ened, and  finally  collapsing.  Ostiohim  papilliform,  at  length,  per- 
forated. Asci  cyclindrical,  100-120  x  15/jl,  stipitate,  p.  sp.  90-1  OOai 
long,  paraphysate.  Sporidia  8  in  an  ascus,  uniseriate,  elliptical  or 
oblong-elliptical,  brown,  uniseptate  and  constricted  at  the  septum, 
20-26  X  ll-13;x. 

The  clusters  of  perithecia  are  larger  and  more  distinctly  erumpent 
than  in  Otthia  eratcegi  and  the  perithecia  themselves  are  white 
inside. 

Kontagaella  aoerina  E.  A  E. 

On  dead  limbs  of  Acer  spicatumj  near  St  Catherine,  Ontario, 
Canada.    May,  1892.    (Dearness,  1,860.) 

Perithecia  subglobose,  black,  about  k  mm.  diam.  erumpent-super- 
ficial  in  small  (1  mm.)  but  dense  clusters,  or  sometimes  in  elongated 
strips  one  mm.  wide  and  3-5  mm.  long.  Ostiola  strongly  papilliform, 
at  length  perforated.  Asci  cylindrical,  p.  sp.  60-65  x  6^1,  with 
abundant  paraphyses,  8-spored.  Sporidia  uniseriate,  oblong-ellip- 
tical, 3-8eptate,  yellowish  or  olivaceous  hyaline,  10-12  x  4-5fi. 

WallrothielU  parvnU  E.  A  £. 

On  bark  of  birch  roots,  London,  Canada.  April,  1892.  (Dear- 
ness, No.  1 ,633.) 
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Perithecia  scattered  or  subgregarioue,  superiicial,  ovate-conical,  y 
black  and  snbahiatng,  minute,  150-200/<  diam,,  with  a  conic-papilH-    < 

form  ostiolum.      Abcl  fusoid,  i.  e.  tliickcdt  in  the  middle  aud  tape^ 
ing  to  each  end,  obscurely  parapbyaate,  8-8pored,  about  50  x  5-G/i, 
B[>oridia  bieeriate  in  the  middle  of  tbe  ascus,  uniseri&t«  at  each  end, 
oblong-elliptical,  hyaline,  biiiucleate,  a~6  x  I  j-2)/i. 
BpharelU  diroas  E.  it  E. 

On  living  leavesofDirMpa^iMfm.London,  Canada.     Juty,lS92.  4 
(DeamesB,  No.  1,941.)  ' 


Spots  amphi)^enoua,  dark  brown  below,  dirty  white  above  with  a 
dark  brown  border,  irregular  in  shape,  2-4  mm.  diam.,  subconBuent, 
often  several  of  the  dirty  white  spots  included  in  a  large  dark  brown 
area.  Perithecia  epiphyllous,  scattered  on  the  spots,  subpromioent, 
perforated  above,  80-110;i  diam,  Asci  oblong-cylindrical,  about 
35  s  G.'i.  Sporidia  biseriat«,  oblong,  uniseptat^,  hyaline,  scarceljr 
constricted,  15-20  x  5-6/i. 

A  Maeroipornim  was  found  on  the  same  spots. 
Sphseielll  oryiopiii  E,  i  E. 

On  leaves  of  Or^pm  aeperifoHa,  Lansing,  Mich.  Mav,  1892. 
(G.  H.  HickB,  No.  673.) 

Perithecia  scattered  or  oftener  in  definite  patches  about  1cm. 
diam.,  sunk,  except  the  subobtuse,  slightly  projecting  apex,  in  the 
parenchyma  of  the  leaf,  small  (75-80/'),  black.  Asci  fasciculate, 
sessile,  aparaphysate,  35-40  x  10-12  n,  8-spored.  Sporidia  biseriate, 
clavate-oblong,  hyaline,  uuiseptate  and  slightly  constricted  at 
the  septum,  12-15  x  3-3i;i, 

Apparently  closely  allied  to  S.  oryta  (Catt.),  but  differs  in  its 
obiong-fusoid  asci,  and  sporidia. 
Bpharellk  loluil  E.  t  E. 

On  leaves  o{  Solarium  dulcamara.  Ohio,  Kellerman,  No.  412,  and 
London,  Canada.     (Bearness,  No.  866.) 

Spot3  numerous,  smalt  (1-2  mm.),  round,  white,  deciduous,  thio 
and  pellucid.  Perithecia  mostly  epiphyllous,  few  on  a  spot,  lentic- 
ular, perforated,  80-110/j  diam.  Asci  oblong,  35-40  x  lO/i  apara- 
physate, 8-spored.  Sporidia  biseriate,  fusoid-oblong,  uniseptate, 
scarcely  constricted,  10-12  x  3/i,  ends  subacute. 

Not  distinguishable  outwardly  from  Leplosphwria  lolani  E.  &  E. 
which  is  found  on  the  same  leaves. 
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^SplunelU  lyeii  E.  <fc  E. 

On  living  leaves  of  Lyeium  vulgare,  London,  Canada.  Aug., 
1892.    (DeamesB,  No.  1,984.) 

Macolicolous,  epiphyllous,  on  small  (1-1  i  mm.),  definite,  thin 
Tound,  white  spots.  Peritheciasubdiscoid,  black,  about  i  mm.  diam. 
few  on  a  spot.  Asci  35-45  x  IOa^^  oblong-olavate,  8-spored.  Sporidia 
biseriate,  oblong-fusoid,  inequilateral,  hyaline,  subobtuse  at  the  ends, 
•{becoming  uniseptate)?  12-15  z  5-6/x. 

FUotpora  earpiniooU  E.  A  E. 

On  dead  limbs  of  Garpinvs  americana,  London,  Canada.  April, 
1892.    (Dearness,  No.  1,738.) 

Perithecia  buried  in  the  bark,  gregarious,  depressed-globose, 
covered  by  the  epidermis  which  is  raised  into  distinct  pustules  and 
barely  pierced  by  the  papilliform  ostiolum.  Asci  cylindrical,  short- 
stipitate,  100-110  x  8-9/*,  paraphysate.  Sporidia  uniseriate,  ellip- 
tical, obtusely  pointed  at  the  ends,  3-septate,  constricted  at  the 
middle  septum,  one  or  two  of  the  inner  cells  divided  by  a  longitu- 
dinal septum,  pale  yellow,  14-16  x  7-8/^,  ends  obtusely  pointed. 

Flaotpora  deoipieas  E.  A.  E. 

On  decorticated,  bleached  wood  of  Azalea,  Newfield,  N.  J.  June, 
1877,  with  Cheiromyeet  comatiM  E.  &  E. 

Perithecia  gregarious,  membranaceous,  subelliptical,  about  }  mm. 
diam.,  convex,  collapsing  above  when  dry.  Ostiolum  indistinct 
Asci  oblong,  55-65  x  15-20/*,  sessile,  sparingly  paraphysate,  4-8- 
spored.  Sporidia  subbiseriate,  oblong  or  clavateoblong,  5-7-septate 
and  muriform,  hyaline  or  slightly  tinged  with  yellow,  35-40  x  10- 
12,1. 

Outwardly  this  cannot  be  distinguished  from  Zignoella  diaphana 
(C.  &  E.)  but  that  has  the  sporidia  smaller  and  in  all  the  species 
seen,  including  those  from  Montana  and  Oregon,  only  3-8eptate. 

Leptoiphsria  laaioderma  E.  A  E. 

On  dead  stems  of  Artemisia  tridentata,  Sprucemont,  Nevada. 
Oct.,  1892,  8,500  ft.  alt.     (M.  E.  Jones,  No.  2.) 

Perithecia  scattered,  erumpent-superficial,  hemispherical,  J-} 
mm.  diam.,  perforated  above,  shagged  with  a  loose  coat  of  brown, 
continuous,  flaccid  hairs  100-150  x  5-6.tt,  Asci  clavate-cylindrical, 
65-75  X  15-20ai.  with  abundant  paraphyses,  short-stipitate.  Sporidia 
biseriate,  broad  oblong-fusoid,  slightly  curved,  25-30  x  10-12^1, 
golden  yellow,  somewhat  constricted  at  the  septa,  and  occasionally 
with  a  short  apiculus  at  each  end. 
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itMplinrik  UlU  EH,  k  Dbuhbm, 

I  leaves  of  Lilium  supcrbum,  LoDdon,  Canada.    Aug.,  1890. 

.  jJeamesa,) 

BpoU  amphigenou»,  elliptical,  becoming  pale,  j-lcm.  long  x  3-5 

]       wide,  definite,  with  a  narrow,  red  dish -purple  border.     Perithe- 

•imphigenouB,   scattered,  black,  sublenticular,   pierced    above, 

u-200;'  diam.,  erumpent.  Asci  oblong-cylindrical,  parapbyKate, 
with  a  ehort,  nodular  base,  50-60  x  7/i.  Sporidia  biseriate,  fusoid, 
3-septate,  constricted  at  the  middle  septum  with  the  cell  next  above 
swollen,  hyaline  at  first,  becoming  yellowisb,  nearly  etraigbt  15-18 
X  3;.. 

The  Bpermogonial  stage  (Pht/Uoiltda  liUi  Ell.  &  Dearnees)  occurs 
on  the  same  leaves  and  does  not  ditTer  outwardly,  sporules  hyaline 
4-5x2}~3/'. 
LeptoiphaiTim  lolmi  E.  ±  B. 

On  living  leaves  ofSolaniiin  dulcamara,  London,  Canada.  Aug., 
1892.    (Dearness,  No.  886  B.) 

Perithecia  epiphyllous,  on  small  round,  white  spots  1-3  mm.  diam. 
with  a  narrow,  slightly  raided  reddish-brown  margin,  depressed' 
globose,  150^  diam.,  black,  erumpeut-superlicial.  Asci  clavat«- 
cylindrical,  55-60  x  8/*,  subaessile ;  parapbyses,  if  any,  very  obscure. 
Bpondia  biseriate,  fusoid,  nearly  straight,  yellowisb,  3-septate,  con- 
stricted at  the  middle  septum,  and  the  two  adjacent  cells,  eepecially 
the  one  next  above,  slightly  swollen,  16-20  x  2i-3)U. 

There  is  a  Phyllosticta  on  the  same  spots  with  smaller,  perithecia 
and  sporules,  5-7  x  3fj..     (P.  dulcamarce  Sacc.)  ? 
Xetuphnrla  mftzlmiliuii  B.  iE. 

On  dead  stems  of  ffelianthus  Tnaximiliani,  Bockport,  Kansas. 
Dec.,  1892.    (Bartholomew,  No.  821.) 

Perithecia  scattered,  erumpent  aud  semi-emergent  or  nearly  super- 
ficial by  the  peeling  off  of  the  epidermis,  ovate,  about  i  mm.  high, 
black,  with  a  papilliform  ostiolum.  Asci  cylindric-clavate,  75  x  Sft, 
paraphysate,  8'Spored.  Sporidia  biseriate,  oblong-fusoid,  hyaline, 
2'Beptate,  and  constricted  at  the  septa,  obtuse,  not  append iculate, 
15-20  X  i-5f*. 

Differs  from  il.  helianlhi  Awd.  in  its  rather  longer,  2-3eptate 
sporidia. 
KelMphnria  iplignltporm  E.  i,  K. 

On  dead  culms  of  Eriantkus  alopecur aides,  near  Newark,  DeL 
April,  1892.     (Commons,  No.  1,941.) 
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Perithecia  gregarious,  elliptical  in  a  horizontal  section,  about  i 
mm.  diam.,  strongly  convex,  flattened  at  base  and  fringed  with  short 
mjoelium,  strongly  prominent  but  closely  covered  by  the  blackened 
epidermis,  umbilicately  perforated  above.  Asci  clavate- cylindrical, 
aessile  or  nearly  so,  paraphy sate,  60-65  x  1 0-1 2/!x.  Bporid  ia  cro wded- 
biseriate,  cuneate-clavate,  3-septate,  obtuse  above,  at  length  distinctly 
constricted  at  the  septa,  12-16  x  Si/x,  hyaline,  not  curved. 

Differs  from  M.  graminum  Sacc.  in  its  much  larger,  and  distinctly 
prominent  perithecia.  The  sporidia  are  about  the  same  as  in  that 
species ;  difiers  also  essentially  from  Leptosphceria  orthogramma  (B. 
A  C.)  on  the  same  host. 

XetAsphsria  fascata  £.  A  E. 

On  bark  of  small,  dead  oak  limbs,  (  Quereus  eoccinea),  Newfield, 
N.  J.    Oct,  1892. 

Perithecia  gr^arious,  about  i  mm.  diam.,  covered  by  the  epider^ 
mis  which  is  blackened  over  them  and  raised  into  rather  flattisb 
pustules,  which  are  pierced  by  the  minute  papilliform  ostiolum,  but 
not  ruptured  or  torn.  The  surface  of  the  bark  between  the  pustules 
is  of  a  smoky  hue.  Asci  oblong-cyliudrical,  sessile,  75-100  x  12— 
15/i,  dspored,  with  slender  filiform  paraphyses.  Sporidia  over- 
lapping-uniseriate,  oblong,  hyaline,  3-septate  and  constricted  at  the 
sqpta,  rounded  at  the  ends,  straight  or  nearly  so,  19-22  x  7-8/i. 

Comes  near  if.  leiadega,  but  differs  in  the  blackened  epidermis 
and  narrower,  oblong  sporidia  constricted  at  the  septa. 

MmtuphmrUi  miercBoia  £.  <fc  E. 

On  dead  twigs  and  limbs  of  Acer  spieatum,  London,  Canada. 
May,  1892.    (Deamess,  No.  1,829.) 

Perithecia  scattered  or  subgregarious,  minute,  (i-i  mm.),  white 
inaide,  buried  in  the  bark  which  is  raised  into  minute  pustules  and 
barely  pierced  by  the  minute,  papilliform  ostiola.  Asci  oblong- 
cylindrical,  short-stipitate,  obscurely  paraphysate,  70-85  x  18-27/1, 
8-8pored.  Sporidia  biseriate,  fusoid,  slightly  curved,  5-6-nucleate, 
constricted  between  the  nuclei,  hyaline,  40-45  x  7-1  Oft. 

The  sporidia  are  about  the  same  as  in  M,  myric<B  Pk.  but  our 
species  is  readily  distinguished  from  that  by  its  minute  perithecia. 

Zigaoallm  aystvgena  E.  A  E. 

On  outer  bark  of  living  Nyssa  mtUtifiora,  Newfield,  N.  J.  Nov., 
1892. 

Perithecia  loosely  gregarious,  superficial,  membranaceous,  black 

and  subshining,  ovate-globose,  about  150//.  diam.,  perforated  above. 
10 
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Asci  oblong,  ahort-atipitate,  overtopped  by  the  abimdant,  fiilfonn 
paraphysca,  35-60  X  10-12/',  8-spored.  Sporidia  biseriate,  clavate- 
pyriform,  yellowish-hyaline,  1-2-septate,  not  conatricted,  Bubinequi- 
lateral,  13-15  x  4-5.u,  at  firet  filled  witb  minute  nuclei  and  without 
septa.  The  apecimena  were  not  well  matured  and  it  may  be  that  the 
sporidia  become  3-septat«,  but  only  2  septa  were  seen. 
lCsiiaiioTal>&  eandsta  E,  i  E, 

On  bark  of  dead  f7/mui,  London,  Canada.  June,  1892.  (Dear- 
neaa,  No.  1,9010 

Peritbecia  aubcircinBt«,  3-8  together,  buried  in  the  scarcaly 
altered  substance  of  the  inner  bark,  coriaceo-mettibranaceoua,  J-i 
mm.  diam.,  their  obtuaely  conic-papilliform  ostiola  erumpent  in  a 
email,  compreaseri  fascicle  through  the  puatuliform-elevated  epider- 
mis. Asci  broad  oblong-clavate,  paeudoparnphysate,  aubatipitate, 
8-8pored,  p.  ap.  80-110  x  20;i.  Sporidia  biaeriate,  oblong,  obtusely 
Toiinded  at  the  enda,  hyaline,  becoming  brown,  S^septate,  25-45  x 
12-15/1,  with  a  cornute,  mostly  curved,  hyaline,  evanescent  append- 
age 12-20/1  long,  at  the  lower  end  and  sometimes  at  both  ends. 

The  sporidia  have  a  thin,  hyaline  envelope  and  remain  for  a  long 
time  hyaline. 
GljrpeospbeeriB  minor  G.  A  E. 

On  bark  of  dead  birch  roots,  London,  Canada.  April,  1892. 
(J.  Dearness.) 

Pentbecia  gregarious,  about  i  mm.  diam.,  alightly  sunk  in  the 
inner  bark  and  raising  the  epidermis  into  distinct  pustules  pierced 
at  the  apex  by  the  slightly  compressed,  subconical  ostiolum.  Asci 
clavate,  50-55  x  5/i,  with  filiform  paraphyses  S-spored.  Sporidia 
Bub-biseriate,  fuaoid-oblong,  olivaceous-brown,  3-septate,  slightly 
curved,  10-12  x  2  j-3/j,  attenuated  toward  each  end  but  subobtuse. 
ClTpaoiphnrU  nlmioola  £.  t  E. 

On  dead  limbs  of  t/2inu«,  London,  Canada.  April,  1892.  (Dear- 
neaa.  No.  1,776.) 

Peritbecia  thickly  but  evenly  scattered,  buried  in  the  bark  wbicli 
is  raised  into  minute  pustules,  about  i  mm.  diam.,  of  a  slaty  black 
color  and  of  uniform  soft  consistence  throughout.  Ostiola  papi II i- 
form,  erumpent  through  the  minute,  black  atromntic  shield  but  not 
prominent.  Asci  (p.  sp.)  75-85  x  8-9/t,  cylindrical,  paraphysate. 
Sporidia  uniseriate,  oblong-elliptical,  brown,  3-septate  and  often  con- 
stricted at  the  middle  septum,  14-16x7-8/1,  ends  rounded  and 
obtuse. 
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ThTTidium  ■yringv  E.  k  E. 

On  dead  steins  ofSyringa  (lilac),  London,  Canada.  March,  1892. 
(Dearness,  No.  1,654.) 

Perithecia  thickly  scattered,  buried  in  the  bark,  about  i  mm* 
•ilian].,  with  thick,  coriaceous  walls.  Ostiolum  papilliform,  black, 
barely  perforating  the  bark  which  is  raised  into  slight  pustules  but 
not  ruptured.  Asci  clavate-cylindrical,  75-80  (p.  sp.  65)  x  12^1, 
(paraphysate)  ?  8-spored.  Sporidia  biseriate  above,  oblong  or 
<!lavate-oblong  3-(exceptionally  4-)  septate^  with  one  or  two  of  the 
cells  divided  by  a  longitudinal  septum,  yellowish -brown,  12-15  z  5~ 

Thyxidium  unerieanum  E.  A  E. 

On  dead  and  considerably  decayed  limbs  of  Xanthoxylum  amenea- 
num^  London,  Canada,  April,  1892.    (Dearness,  No.  1,780.) 

Perithecia  evenly  scattered  or  2-3  lying  close  together,  buried  in 
the  inner  bark,  which  is  blackened  on  the  surface,  200-400^^1  diam., 
globose,  homogeneous  and  white  inside,  contracted  above  into  short 
necks,  their  globose  or  conic-papilliform  ostiola  piercing  the  epider- 
mis and  raising  it  into  numerous  small  pustules.  Asci  cylindrical, 
100-115  X 12-1 5/!x,  p.  sp.  80-90/i  long,  paraphysate,  8-spored. 
Sporidia  uniseriate,  elliptical  or  ovate,  3-septate  and  submuriform, 
<x>Dstricted  at  the  middle  septum,  14-17  x  8-9/x.  Very  different 
^om  Thyroneetria  xanthoxyli  (Pk.).  Accompanying  the  ascigerous 
perithecia  are  other  similar  ones,  some  of  which  contain  minute 
spermatia  2}-3  x  f /x,  others  with  sporules  oblong-fusoid,  hyaline, 
2-nucleate,  10-12x3/1,  on  clavate-basidia  12-1 5/i.  long  (Dendro- 
phoma)  f  and  others  {Hendersonia  xanthoxyli  E.  &  E.),  with  oblong- 
cylindrical,  brownish,  3-septate  sporules,  10-12  x  3/i. 

Anthoftomella  mammoidei  E.  k  E. 

On  dead  limbs  of  Ostrya  virginica,  London,  Canada.  June, 
1892.     (Dearness,  No.  1,801.) 

Perithecia  gregarious,  about  i  mm.  diam.,  with  thick,  coriaceous 
walls,  about  half  sunk  in  the  inner  bark,  the  upper  half  raising  the 
closely  adherent  epidermis  into  strong,  dome-like,  hemispherical 
pustules  about  1  mm.  across,  the  prominent,  large,  papilliform 
ostiola  erumpent.  Asci  cylindrical,  paraphysate,  110-120  x  12-15/i, 
^pored,  p.  sp.  90-1 10/i,  long.  Sporidia  uniseriate,  elliptical,  brown, 
15-22  X  10-13/i. 
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Eatyp«lla  Hmorphs  E.  t  E. 

Oa  dead  stems  of  Amorpha  frutiooea,  liockport,  Kansas.  Deo^ 
1892.     (Bartholomew,  No.  822.) 

Strotnatik  scattered,  numerous  and  lying  close  together,  but  moatly 
not  confluent,  couic-conves,  about  2  mm.  diam.,  formed  above  from 
Uifl  scarcely  altered  but  slightly  paler  substance  of  the  bark,  and 
cloEely  circumscribed  by  a  narrow,  black  line  which  does  not 
penetrate  the  wood.  Perithecia  6-S  in  a  stroma,  rather  less  thao  i 
mm.  in  diameter,  globose,  with  rather  thick  walls,  partly  sunk  in 
the  surface  of  the  wood,  lying  closely  crowded  together,  their  slender 
necks  ri^ug  close  together  and  the  rather  large  sub  tubercular,  sul- 
cate-clefi.  fasciculate  Dstiola  piercing,  but  not  rupturing  the  closely 
adherent  epidermis,  which  is  not  perceptibly  raised.  Asci  clavate, 
36-40  X  3-31/1.  (p.  sp.  1-5-20,"  long),  8-spored.  Hporidia  subbiseri- 
ate,  ailaotoid,  slightly  curved,  hjnline,  with  a  nucleus  in  each  end, 
5-6 X  IK 
Siaponhe  HlbMirni*  K.  .1  E. 

On  the  smaller  dead  limbs  of  Chnrna  sp,  and  on  SUijihyUa  Irifotia 
aud  Ogtrya  vtrginiea,  London,  Canadu.      May,  1891.      (J.  Deai^ 

Perithecia  2—4  together  in  a  miuute,  cortical  stroma,  small  (_k 
miu.),  Mil'ul  Mid  wlut«  iaaide,  ovate-globose,  attesuaUid  above  into 
very  short  necka  with  their  obscure,  scarcely  prominent,  perforated 
ostiola  united  in  a  flat,  black  disk,  erumpent  through  the  ruptured 
epidermis  which  is  raised  into  little  pustules  thickly  scattered  over 
the  limbs.  Asci  clavate,  p.  sp.  about  75  x  7-8/'.  Paraphyees  simple 
filiform,  rather  stout,  longer  than  the  asci.  Sporidia'subbiseriate, 
fusoid  4-nucleate  at  first,  becoming  uniseptate  (seldom  S-septate)  and 
constricted  and  slightly  swollen  on  each  side  of  the  septum,  some- 
times brownish,  12-20  x  3i-5;i. 

There  is  no  circumscribing  line  around  the  stroma  but  the  vood 
to  the  depth  of  about  2  mm.  is  slightly  discolored,  pceeenting 
a  clouded  or  marbled  appearance.  The  margin  of  the  ruptured 
epidermis  is  at  first  stained  yellowish.  Sometimes  there  is  only  a 
single  peritheclum  in  a  stroma.  This  can  hardly  be  Diaporthe 
tphinpiopkora  Ouds.  On  the  same  limbs  occurs  Myxotporium  niti- 
dum  B.  &  C,  which  may  be  the  spermogonial  stage. 
DUporthe  tpioipori  £.  i.  £. 

On  bark  of  dead  TJlmiia,  London,  Canada.  (Dearneas),  Iowa 
(Holway.) 


I 
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Perithecia  lying  in  compact,  circinate  groups  on  the  surface  of  the 
inner  bark  or  slightly  buried  in  it,  ovate-globose,  black,  membranar 
<»ou8,  i  mm.  diam.,  necks  converging  with  their  obtuse  smooth 
ostiola  in  a  small  fascicle  slightly  raising  and  piercing  the  thick 
epidermis,  but  scarcely  rising  above  it.  Asci  clavate-cylindrical, 
75-80x8-10/1,  pseudoparaphysate,  8-spored.  Sporidia  obliquely 
uniseriate  or  subbiseriate,  obovate,  2-celled,  the  lower  cell  very 
small,  the  upper  one  much  larger  and  elliptical,  each  with  a  single 
nucleus,  hyaline,  11-15  x  6-1 0/x. 

This  has  the  habit  o{  Diaporthe  with  thcf  sporidia  of  Apio^ora. 

JMaportlie  ulmioola  E.  <fc  E. 

On  dead  limbs  of  Ulmus,  London,  Canada.  June,  1892.  (Dear- 
neas,  No.  1,869.) 

Perithecia  8-12  in  a  pustule,  globose,  about  i  mm.  diam.  slate- 
color  inside,  subcircinate,  buried  in  the  substance  of  the  inner  bark 
which  is  unchanged  except  in  being  slightly  blackened  on  the  sur- 
&ce.  Ostiola  cylindrical,  about  \  mm.  long,  erect,  straight,  rising 
in  close  fascicles  through  cracks  in  the  rough  outer  bark,  often,  from 
the  close  proximity  of  the  pustules  from  which  they  rise,  forming  an 
almost  continuous  series  for  a  centimeter  or  more.  Smooth  or  some- 
what quadrisulcate  at  the  apex.  Asci  (p.  sp.)  oblong*fusoid,  about 
40  X  7/i,  8  spored.  Sporidia  biseriate,  oblong-elliptical,  3-4-nucleate , 
not  at  all  or  only  slightly  constricted  in  the  middle,  8-11  x  3-4/i. 

Diaporthe  pruni  E.  k  E. 

On  dead  limbs  of  Prunus  virginianay  London,  Canada.  April, 
1892  (Dearness,  No.  1,695.)  and  Iowa  (Holway). 

Stroma  cortical,  orbicular  or  elliptical,  convex,  3-4  mm.  diam., 
formed  from  the  slightly  altered  and  somewhat  paler  substance  of 
the  bark.  Perithecia  8-12,  circinate,  ovate-globose,  J-i  ram.  diam., 
black,  finally  subcollapsing,  partly  sunk  in  the  surface  of  the  wood, 
contracted  above  into  short  necks  with  their  hemispheric-conical 
ostiola  erumpent  in  a  whitish  disk  which  is  soon  obliterated.  Asci 
clavate-fusoid,  60-65  x  8-1 0/x.  (p.  ap.).  Sporidia  biseriate,  oblong- 
fiisoid,  hyaline,  4-nucleate,  slightly  constricted  in  the  middle,  with  a 
short,  comute  appendage  at  each  end,  straight,  15-20  x  3i-5/x. 

Differs  from  Oryptospara  pennfiylvanica,  in  its  larger,  appendiculate 
sporidia.  The  stroma  is  mostly  limited  (in  the  bark)  by  a  black, 
circumscribing  line  which,  however,  does  not  (usually)  penetrate  the 
wood.  The  appendages  are  mostly  a  little  bent  at  the  tips  ;  spores 
with  appendages  18-22/1  long. 
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The  spermogonia  i^Cytiipora pnmi  Ell,  and  Dearneas),  contain  ai> 
abiiQdance  of  oblong-fusoid  eporules,  2-4-nudeBte,  hyaline,  10-12  3C 
3,'i.      The  perithecta  appear  in  the  bark,  direct);  beneath  the  eper- 
mogonia. 
Diftporthe  oalotphnrioidgi  G.  t  E. 

On  dead  stems  of  Sambueni,  London,  Canada.  April,  1892. 
(Deaniess,  No.  1.744.) 

Stroma  cortical,  con%'ex,  2-4  ram.  diam.,  raiaing  the  bark  into 
broad  pustules,  sunk  to  the  wood  but  not  penetrating  it  or  sur- 
rounded by  any  black  cireuuiscribing  tine,  thin,  brownish-black, 
mostly  coming  olf  with  the  bark.  Perithecia  6-12,  circinate,  thio 
metnbranaccoua  and  collapsing  when  dry,  about  i  mm,  diam., necks 
slender,  decumbent,  converging  with  their  broad-papillifonn,  finally 
Bubumbilicate  ostiola  joined  in  a  flat,  brown  disk  erumpent  through 
the  epidermis  and  closely  surrounded  by  it.  Asci  luBoid-clavate,  p. 
sp.  50-60  X  8-10/1,  witli  a  fugacious  stipe  15-20,'i.  long,  and  long, 
lanoeolate  but  very  evanescent  paraphyses.  Sporidia  biseriate, 
allantoid,  hyaline,  3-4-nucleate,  rounded  at  the  ends,  finally  UDi- 
Beptate,  about  1 5  s  ;i-3  i/i. 

This  has  an  outward  resembiaace  to  PneudovaUa  sambiicina  Pk., 
but  differs  in  its  sporidia.      The  long  paraphyses  and  circinate  peri- 
thecia barely  covered  by  the  thin  stroma  indicate  a  relationship  with 
Calo8ph(er{a. 
DUportht  aliena  E.  A  E. 

On  OrattE^iu  (hawthorn),  London,  Canada.  March,  1892' 
(Dearness,  No.  1,793.) 

Perithecia  4-t>  In  a  pustule,  buried  in  the  scarcely  altered  bark, 
not  sunk  in  the  wood,  black,  bu  beam  pressed,  i-J  mm.  diam.,  with 
short  necks  and  black,  obtuse,  coarse  ostiola  erumpent  in  a  brown, 
convex  disk  which  is  soon  obliterated.  Asci  cylindrical,  75-80  x 
7-8/1.  Sporidia  uniseriate,  8  in  an  aacus,  short  and  obtusely-ellip- 
tical,  hyaline,  uniseptate  and  constricted,  with  a  large  nucleus  in 
each  cell,  10-13x7-8/.. 

According  to  the  specc.  of  D.  crataegi  (Curr.)  in  Cke.  F.  Brit. 
eer.  1st,  No.  380,  this  cannot  be  that  species,  which  in  the  specc. 
cited,  has  smaller  perithecia  and  smaller  asci  with  biseriate,  oblong- 
fuBoid  sporidia  about  15x3j/',  4-nucleatc,  becoming  uniseptate. 
There  is  some  confusion  in  Currey's  figures.  The  ascua  he  figures 
on  PI.  48,  fig.  135,  has  uniseriate,  elliptical,  uniseptate  sporidia, 
while  the  sporidia  figured  at  135  (a),  are  oblong- cylindrical. 
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Diaporth*  tpieata  E.  A  E. 

On  dead  limbs  of  Acer  spicatum,  London,  Canada.  April,  1892. 
(DearnesB,  No.  1,784.) 

Perithecia  few  in  a  pustule  (4-8),  small  (250-300/0,  black, 
buried  in  the  bark  and  not  penetrating  the  wood.  Ostiola  short- 
cylindrical  or  conic-cylindrical,  raising  the  epidermis  into  little 
pustules  and  rupturing  or  piercing  it,  but  mostly  remaining  partly 
covered  by  it  Asci  oblong-fusoid,  p.  sp.  40  x  7/i.  Sporidia  biseri- 
ate,  oblong  or  fusoid-oblong,  slightly  curved,  subacute,  about  4- 
nucleate,  becoming  1 -septate,  hyaline,  12-13  x  3-3  i/x. 

Diffeni  from  D.  acerina  (Pk.)  in  its  smaller  perithecia  not  sunk  in 
the  wood,  and  its  curved  sporidia. 

Bntypella  ooryli  E.  <fc  £. 

On  dead  Corylua,  London,  Canada.  June,  1892.  (Dearness,  No. 
1,872.) 

Perithecia  8-15  in  a  pustule,  globose,  coriaceous,  about  k  mm. 
diam.,  circinately  buried  in  the  unchanged  substance  of  the  inner 
bark,  their  4-cleft  ostiola  erum})ent  in  a  convex,  black  disk  1-2  mm. 
diam.,  which  is  soon  obliterated.  Asci  clavate,  20-30.X  4/i,  8-spored. 
Sporidia  biseriate,  allantoid,  yellowish,  moderately  curved,  5-6  x 

The  tufts  of  erumpent  ostiola  are  distinctly  prominent.  This  seems 
quite  distinct  from  any  of  the  other  described  species  on  Cory  Ins. 

Feneitolla  ulmioola  E.  <fc  E. 

On  dead  limbs  of  XJhnua  americana,  London,  Canada.  August, 
1892.     (J.  Dearness.) 

Stroma  orbicular,  convex,  about  I  cm.  diam.,  closely  covered  by 
the  epidermis,  which  is  raised  into  a  broad  pustule  pierced  by  the 
minute,  black  disk  but  not  laciniately  torn.  Perithecia  6-12,  circin- 
ate  in  the  dull  yellowish,  light  colored  substance  of  the  stroma,  i-i 
mm.  diam.,  ovate-globose,  their  necks  converging  and  their  conic- 
papilliform  or  convex,  black  ostiola  erumpent  and  united  in  the 
small  disk,  which  rises  slightly  above  the  epidermis.  Asci  cylindri- 
cal, short-stipitate,  paraphysate;  110-120x12/1.  Sporidia  uni- 
seriate,  oblong-elliptical,  5-septate,  with  a  longitudinal  septum  run- 
ning through,  brown,  12-16  x  7-8/Jt. 

The  substance  of  the  stroma  is  similar  to  that  of  F.  vestita,  but  the 
asci  and  sporidia  are  smaller. 
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On  (lead  limbs  of  iSHapAy^Aifri/b^ia,  London,  CanadB.  May,  1892- 
<DearneM,  No,  1.848.)  | 

Stromata  orbicular  or  elliptical,  2-3  mni.  diam.,  convei-hemi- 
spherical,  buried  in  the  iuner  bark  whicb  is  uniformly  blackened  on 
the  surface  but  remains  unaltered  within,  o^en  seriately  arranged. 
Perithecia  subcircinate  6-12  in  a  stroma,   300-350/'  diam.,  with 
short,  slender  necks,  the  papilliform  ostiola  erumpent  in  a  small, 
black,  mostly  acutely -elliptical  disk  risible  in  longitudinal  clefts  of    i 
the  slightly  raised  epidermis.      Asci  cylindrical,  p.  sp.  80-90  x  7fi,     i 
paraphyaate,  8-spored.     Sporidia  uniseriate,  oblong-elHptical,  obtuse, 
dark   brown,   constricted,   12-15  s  7-8/',   each   cell   with  a  einglt     ' 
nucleus.  j 

Of  less  robust  growth  than  F.  ingitiva  not  blackening  the  wood)    1 
and  only  blackening  the  surface  of  the  inner  bark. 
Oiatrypellft  pnloheirimR  E,  ,t  E. 

On  dead  twigs  of  5u/fx,  London,  Canada.      May,  1892.      (Dear*     > 
ness.  No.  1,875.)  I 

Stromata  minut«,  gregarious,  cortical,  raising  the  smooth  epider- 
mis into  con Tcx-hemi spherical  pustules  abou,t  1    mm.    diam.,  and     I 
crowned  with  a  minute,  white,  orbicular  disk  which  is  soon  obliter-     i 
ated  in  the  center  by  the  tip,«  of  the  crowded,  black,  snmoth,  minute 
ostiola,  which  do  not  however  rise  quite  up  to  the  surface  of  the 
disk.     Perithecia  8~-12,  minute  ()  mm.  or  less),  lying  in  a  subcircin- 
ate manner  in    the  stroma.     Asci  (p.  sp.)  oblong  30-35 1  S-lO/i, 
pulysporous.    Sporidia  inordinate,  allantoid,  hyaline,  moderateij 
curved,  8-12  x  l}/«. 
HammiilRriB  lateritia  E.  A  E. 

On  bark  of  dead  Fraxinns  itambveifolia,  London,  Canada.  March, 
1892.     (Dearness,  No.  1,283.) 

Stroma  carnose-carbonaceous,  orbicular,  discoid,  j-Icm.  across, 
and  about  1  mm.  thick,  dark  red  dish -brown,  bordered  by  the  mar- 
gin of  the  ruptured  epidermis,  seated  on  the  surface  of  the  inner 
bark  and  circumscribed  by  a  black  line  which  penetrates  to  the 
wood.  Ostiola  papilliform,  becoming  umbilicate,  scarcely  prom- 
inent. Perithecia  periphericul,  ovate  j  mm.,  or  a  tittle  more  high, 
and  about  i  mm.  broad,  forming  a  closely  compacted  stratum. 
Asci  clavate,  paraphysate,  long-stipitate,  100-120  x  8;i,  p.  sp.  66— 
60x8/'.      Sporidia  obliquely  uniseriate,  navicular,  10-12x4-5^, 
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^exceptionally  12-15  x  5-6a)i  nearly  hyaline  and  2-nucleate  at 
first,  becoming  opaque  and  nearly  black.  Has  the  habit  of  iVtim- 
fnulariarumpena  Ck.,  but  distinguished  by  its  dark  red,  subcarnose 
stroma,  inconspicuous  oetiola  and  navicular  sporidia. 

*  *  DISCOMTCETES. 
Lftahnea  oerrleolor  E.  A  B. 

On  rotten  wood,  Canada,  (Macoun.) 

Ascomata,  suborbicular,  sessile,  4-10  cm.  diam.,  flattened  (shallow 
cup-shaped),  with  the  margin  entire  and  incurved  when  dry  ;  out- 
side clothed  with  a  dense  coat  of  short,  dark  ferruginous  hairs,  the 
margin  with  longer,  paler,  septate  hairs  400-600/i  long  and  decum- 
bent or  appressed;  disk  when  dry  liver  color.  Asci  cylindrical, 
150-200  X  15/1,  p.  sp.  120-150/i,  long.  Paraphyses  abruptly  thick- 
ened at  the  apex  which  is  about  5/i,  thick  and  hyaline.  Sporidia 
uniseriate  oblong-elliptical,  with  one  large,  oblong  nucleus  or  with 
two  smaller  ones,  hyaline,  18-22  x  11-12/Ji,  epispore  smooth  or  some- 
times very  faintly  granular-roughened. 

Allied  to  L,  lanuginosa  (Bull.),  L.  hainaei  and  L,  aiirantiapsis 
Ell.,  but  apparently  distinct. 

-OrUlU  eaulopbylli  E.  A  E. 

On  dead  stems  of  Caulophyllum  thuliciroideSf  London,  Canada. 
May,  1892.    (Dearness,  No.  1,825.) 

Ascomata  scattered  or  gregarious,  sessile,  gelatinous,  pale  rose 
color  when  fresh,  orange  when  dry,  about  i  mm.  diam.,  disk  plane 
or  slightly  concave  when  fresh,  more  strongly  concave  when  dry, 
margin  thin,  spreading  and  imperfectly  laciniate-toothed  when  fresh, 
outside  clothed  with  short,  pale  glandular  hairs.  Asci  clavate-cylin- 
drical,  40-50  x  5-6ai,  8-spored  ;  paraphyses  filiform,  not  distinctly 
thickened  St  the  tips.  Sporidia  biseriate,  clavate-oblong,  hyaline* 
•continuous,  5-6 x  li fi  (at  the  thick  end.) 

HelotiuiD  laateum  E.  A  E. 

On  decorticated  wood,  Cazenovia,  N.  Y.  Oct.,  1887.  O.  F. 
€ook.  No.  201,  and  Marcellus,  N.  Y.  Nov.,  1889.  (Underwood, 
No.  66.) 

Gregarious  and  subconfluent.  Ascomata  stipitate,  hemispherical, 
i-}  mm.  across,  outside  and  the  slightly  concave  disk  with  a  thin 
margin,  glandular-pruinose,  white  with  a  tinge  of  yellow,  the  yellow 
becoming  more  distinct  when  dry.  Stipe  cylindrical,  stout,  less  in 
length  than  the  diameter  of  the  disk,  pale  and   pruinose.     Asci 
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clavate-cylindrical,  75-80x5/',  witb  a  slender  atipe-like  base^ 
mostly  curved,  with  filifurm  paraphyses.  Sporidia  overlappiog  uni- 
seriate  or  biseriate,  fusoid-obloDg,  curved,  becoming  1-3-septate,  10— 
15  (exceptionally  20)  x  21-3;*. 

This  agrees  well   with  the  description  of  H.  jiaUeecent,  but  ila 
smaller  size,  eciitely  margined,   more   dietiDCtly  stipitate  pruinoee 
ciipB,  and  its  sporidia  often  3-septate  i^ecm  to  separate  it  from  that 
species. 
Fhiktem  dcsrneiaU  E.  k  K. 

On  dead  stems  of  3/onar(fii,  LoodoD,  Canada.  May,  1890.  (Dear- 
ness.  No.  1,713.) 

Erumpent,  scattered,  Biibstipilate,  nearly  sulphur  yellow.  Ascom- 
ata  about  J  mm.  diam.,  subolivaceous  at  first,  becoming  yellow,  sub- 
striate,  margin  siibfimbriate,  at  f\nl  incurved  then  erect,  stipe  short, 
less  than  diameter  of  the  disk,  stout.  Asci  clavate-cyliDdrical,  sub- 
seeaile,  75-80  x  10/',  with  stout  paraphyses  scarcely  thickened  above. 
Sporidia  biseriate,  fusoid,  slightly  curved,  witb  two  large  nuclei,  3(^- 
35  s  3,",  gradually  ntteuuated  to  the  slender  subulate-pointed  end?. 
Chloraiplanium  lalTiioolar  K.  A  E. 

On  dead  stems  of  VitU  milpiaa,  St.  Martinviile,  La.  March,' 
1889.     (Langlois,  No.  1,679.) 

Scfittered,  sidihettiispherioal  at  first  with  the  margin  incurved, 
soon  expanding  to  nearly  plane,  lj-2  mm.  across,  dark  sage-green, 
pruinose  outside  contracted  below  into  a  short  stipitate  base.  Mar- 
gin subincurved  and  subundulate  when  dry.  Asci  clavate-oylin- 
drical,  slender,  sessile,  30  x  2i-3/i.  Paraphyses  branched  above  and 
conidiiferous.  Sporidia  biseriate,  oblong,  minute,  hyaline  3-4  x  1- 
H/'.  Smaller  throughout  and  of  a  duller  shade  of  green  than  C. 
asrugineteeiti  Rehm,  and  does  not  stain  the  subjacent  wood. 
Chlaroipleninm  osDMlBntB  v..  A,  K. 

In  depressions  in  the  rough  bark  of  Tilia,  and  on  the  bare  wood, 
London,  Canada.     Oct.,  1892.    (Dearness,  No.  2,032.) 

Ascomiita  cespitoee  or  solitary,  stipitate,  1-2  mm.  diam.,  closed  at 
iirst,  then  open  and  umbilicate  or  concave,  hymenium  olive-black, 
margin  grayish  and  often  subrepand  orlobed.  Stem  2—4  mm.  long, 
olivaceous,  roughish  under  the  leu?,  becoming  black,  clothed  at  base 
with  a  light-olive  tomentum  com|>osed  of  sparingly  branched  hairs, 
and  finally  becoming  black.     Asci  slender  clavate,  130-150  x  8-1 0/<, 
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d-sporedy  with  filiform  paraphyses.    Sporidia  subbiseriatei  cylin- 
drica],  nearly  straight,  multi-nucleate,  hyaline,  30-60x3^1. 

Coryne  ellisii  Berk,  Stilbum  magnum  Pk.,  is  probably  the  conidial 
stage. 

Viptera  lithoipermi  E.  &  E. 

On  dead  stems  of  Lithospermum  canescena,  Mount  Helena,  Mon- 
tana.   Oct.,  1889.    (Anderson  &  Kelsey,  No.  4.) 

Erumpent-superficial,  scattered,  sessile,  about  I  mm.  diam.,  closed 
at  first  and  opening  tardily,  black-brown  outside  and  granular  from 
the  projecting  cells  of  the  external  layer,  margin  whitish.  Disk 
livid  white  becoming  darker,  cup-shaped.  Asci  oblong-cylindrical^ 
sessile,  45-55  x  8-1 0/x,  with  obscure  paraphyses.  Sporidia  biseriate, 
oblong-cylindrical,  1 -septate  and  mostly  broadly  constricted  in  the 
middle,  hyaline,  12-20  (mostly  12-15)  x  3-3J/ji.  ends,  rounded  or 
sometimes  obtusely  pointed.  Hardly  distinguishable  from  Pyreno- 
peziza  nigrella  Fckl.  outwardly,  but  the  sporidia  are  very  different. 

Xollifia  trametii  E.  k  E. 

Parasitic  on  Polyporua  stevenaii  Berk.  On  a  decaying  oak  chip^ 
Newfield,  N.  J.    Dec,  1888. 

Growing  on  the  margin  and  inner  surface  of  the  pores.  Cups 
obconic,  114-150/x  diam.  honey  colored,  of  fibrous  structure,  the 
ends  of  the  fibers  projecting  so  that  the  outer  surface  and  the  mar- 
gin appear  granulose-pubescent  or  as  if  covered  with  sharp  pointed 
granules,  convex-hemispherical  at  first  and  immarginate,  so  as  to 
resemble  Nectria,  but  soon,  becoming  concave  with  a  distinct  sub- 
fimbriate  margin.  Asci  clavate-oblong,  20-23  x  4-5/i,  sessile  and 
without  paraphyses.  Sporidia  biseriate  or  obliquely  uniseriate,nar« 
row-elliptical  or  clavate  oblong,  hyaline,  continuous,  3i-4i  x  1  J-2/ex. 
The  cups  are  so  near  the  color  of  the  pores  of  the  fungus  on  which 
they  grow  as  to  be  easily  overlooked. 

Xollifia  nipteroidei  £.  A  E. 

On  dead  stems  of  Smilax,  St.  Martinville,  La.  March,  1889. 
(Langlois,  No.  1,674.) 

Shallow  cup-shaped,  1-H  mm.,  across  contracted  below  into  a 
very  short  stem  (almost  sessile).  Umber  color  but  whitened  outside 
by  a  pruinose  coat  and  a  short  erect  glandular  pubescence  which  is 
more  abundant  toward  the  margin.  Asci  oblong-cylindrical,  35-40 
X  5- 6/x,  sessile.  Paraphyses  branched  above  and  bearing  minute 
globose  conidia.      Sporidia  biseriate,  hyaline,  2-3-nucIeate,  oblongs 


I 


148  PROCKEDIN'GS  OF  THE  ACADEMY  Of  [1893. 

straight  or  slightly  curved,  4-.')  x  li-lj?j.    More  or  less  controoted 
with  the    margin  incurved  when  dry.  J 

Sermaten  fniiipora  E.  A  ¥..  \ 

On  dead  birch  limbs,  Orono,  Maine.    (F.  L.  Harvey.) 

Ascomata  gregarious,  obconical,  emmpent-Buperficial,  abont  I 
mm,  diam.,  subolivaceoua  outside,  the  subundulnte  mar^n  and  dull 
reddish  disk  white-pruinose  ;  testure  loose  and  soft.  Asci  narrow- 
clavate,  paraphysate,  70-7-5  x  &!•.  Sporidia  hiseriate,  fusoid,  hyaline, 
continuous,  15-20  x  2;i,  slightly  curved,  continuoua.  Recognized 
by  its  reddish  disk  and  fusoid  sporidia, 
Dermatca  cbtomuithi  E.  A  E. 

On  dead  linibsof  C/iionaii(AiMMryiii('ca,  Wilmington,  Del.  May, 
1890.     (Commons,  1,449.) 

Sessile,  solitary  or  oftener  cespitose  in  compact  fascicles  of  2-4, 
dark  chestnut-color,  obconic,  with  a  narrow  margin,  *-l  mm.  diam., 
disk  when  dry  often  subrugose,  substance  firm  and  dry.  Asci  100- 
110  X  18-20,''.  Sporidiahiseriate,  oblong,  continuous,  obtuse, slighdy 
curved,  granular,  hyaline  or  nearly  so,  18-22  x  7-8.'i. 
Dermatena  moatansmii  E.  A  E. 

On  small,  dead  limbs,  among  drillwood,  Sheridan,  Montana, 
May,  1892.     (Mr,  and  Mrs.  H.  M.  Fitch.) 

Eru m pent- su per ficial,  orbicular,  discoid  immai^nate,  t-1  mm. 
diam.,  livid  and  subgelatinous  when  fresh,  concave  and  black  with  a 
thin  erect  margin  when  dry.  Asci  oblong-obovate,  short-stipitate, 
p.  sp.  72-80  K  18-22;.,  8-8pored.  Paraphyses  stout.  (2-2J/i  thick), 
branched  and  septate,  united  above  in  a  dark  brown  epithecium. 
Sporidia  crowded-bi  seriate,  oblong  or  clavate-oblong,  obtuse,  3-septate 
slightly  constricted  at  the  septa,  hyaline,  becoming  yellow-browD, 
20-24  X  7-8,.. 
Sarmatella  oaryigana  B.  A  E. 

On  dead  limbs  of  Carya,  West  Chester,  Pa.    July.  1889. 

Cespitose  in  clusters  of  4-8,  nearly  black,  disk  slightly  convex 
when  fresh,  i-]  mm.  across  with  a  narrow  margin.  Asci  clavate- 
cyiindrical,  75-80  x  10.",  with  abundant  subolivaceous  paraphyaes 
slightly  thickened  above.  Sporidia  obovate-oblong,  su  bin  equilateral, 
3-septate,  greenish -ye  How,  12-14  x  4J-6,'i.  The  clusters  of  peri- 
thecia  which  are  1-2  mm.  across  are  erumpent  through  the  epider- 
mis but  are  attached  to  it  aud  readily  peel  offwith  it. 
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IMniAtelU  fnuLini  E.  &  £. 

.    On  bark  ot  Fraxinus,  London,  Canada.    Feb.,  1890.    (Dearness^ 

No.  1,454.) 

Gregarious  and  subcespitose,  flesh  colored,  convex,  immarginate 
}-l  mm.  diam.,  contracted  below  and  slightly  obconic.  Asci  clavate- 
cylindrical,  125-150  x  12-15/ex.  Sporidia  subbiseriate,  oblong-cylin- 
drical, subhyaline  and  uniseptate  at  first,  then  brown  and  3-5- 
septate,  25-35  x  lO-12/i. 

OermateUa  hamamelidii  £.  A  E. 

On  dead  stems  of  Hamamelu  virginiana,  West  Chester,  Pa. 
Jane,  1889. 

Subcespitose,  subsessile,  about  i  mm.  diam.,  convex  becoming 
concave,  immarginate,  dark  reddish-brown.  Asci  clavate-cylin- 
drical,  narrowed  below  into  a  stout  substipitate  base,  75-80x12- 
15Ai»  with  linear  paraphyses.  Sporidia  biseriate,  oblong,  subinequi- 
lateral,  yellowish,  crowded  with  nuclei,  12-15  x  5-6/x.  Some  of  the 
sporidia  were  faintly,  3-septate  and  it  is  probable  that  at  maturity 
they  all  become  so. 

In  the  same  locality  and  at  the  same  time  were  found  specimens 
of  D.  purpurescens  (on  dead  chestnut  limbs  as  before)  with  the 
sporidia  distinctly  3-septate. 

GtaangeUa  violMea  E.  &  E. 

On  an  old  Cottonwood  board,  Rockport,  Kansas.  Dec,  1892. 
(Bartholomew,  No.  833.) 

Ascomata  gregarious,  slaty  black,  sessile  with  a  thick  but  narrow 
base,  about  i  mm.  diam.,  disk  convex  when  fresh  and  deeply  rugose, 
with  a  narrow  obtuse  margin,  when  dry  hysteriiform  from  the  rolling 
together  of  the  opposite  sides.  Asci  obovate,  sessile,  35-50  x  15-20)u, 
8-spored.  Sporidia  inordinate,  obovate,  hyaline,  uniseptate  and  con- 
stricted at  the  septum,  obtuse  at  the  ends,  variable  in  size  12-20  x 
5-1 0/i,  almost  exactly  the  same  as  those  of  O Ionium  linear e,  Para- 
physes stout,  jointed,  swollen  above  and  violet  color  (under  the 
microscope),  bearing  hyaline  elliptical,  continuous  conidia,  5-7  x 
3-4a». 
B«loAidiiim  tympanoidei  E.  k  E. 

On  rotton  wood,  London,  Canada.  Sept.,  1889.  (Dearness,  No. 
948.) 

Gregarious,  carnose,  sessile,  black  and  closed  when  dry,  hemis- 
pherical when  fresh  and  i-i  mm.  diam.,  disk  concave,  pallid,  with  a 
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narrow,  obtuse  margin.  Asci  clavate^jlindrical,  80-100  xl2jt, 
with  filiform  parnphyaea  curved  at  the  tips,  Sporidia  cylindrical, 
hyaline,  muUiseptate  nearly  straight,  40-60  s  2jjU.  The  perithecU 
are  ut  first  nearly  globose  but  as  the  hymenium  develops  they 
become  excavated  above  and  finally  coDcave. 
BUtrjdiQm  sabsUdi*  E,  i.  E. 

On  partly  living  leaves  of  Sabal  palmetto,  Bayou  Cbeue,  La. 
Oct.,  1888.  "  (Lauglois,  No.  1,772.) 

Perithecia  scattered  or  gregarious,  black,  conical  and  closed  at 
first,  then  open  esposing  the  smoky-gray  disk  which  becomes  dirty 
white,  margin  sublacerate  toothed  and  sublnciirved,  about  i  mm. 
diam.  All  the  up]>erpart  finally  falls  away  leaving  only  a  black 
drcle  with  a  white  center.  Asci  clavat«,  40-50  s  15-20,u.  Para> 
physes  none  ?  Sporidia  crowded  brownish-yellow,  oblung,  4-Beptate 
with  the  next  to  the  upper  cell  divided  by  a  longitudinal  septum, 
1&-20  X  6-7,". 

This  is  very  distiuct  from  DemuUea  mbalidU  E.  &  M.  (  Cenangiwn 
eaballdlx  ill  Sacc.  Syll.  vol.  VIII,  p.  562.) 
DlplonEGTiA  nttUlanoa  E.  A  E. 

On  decorticated  Poplar,  Sand  Coulee,  Montana.  Oct.,  1889. 
(F.  W.  Anderson,  No.  645.) 

Perithecia  at  first  closed  and  buried  in  the  wood,  about  1  mm. 
diam.  carnose- membranaceous,  thin  and  black,  soon  partly  erumpent 
with  a  round  opening  at  the  apex,  the  margin  narrowly  white  laoer- 
ate-fimbriate.  Bisk  livid,  concave.  ABci8ubcylindrical,subBeB8ile, 
75-85  X  6~8.'i,  surrounded  by  abundant  filiftfrm  paraphysea  slightly 
longer  than  the  asci,  their  tips  bent  or  curved  but  not  distinctly 
thickened.  Sporidia  6-8  In  an  bbcus,  biseriate,  cylindrical,  hyaline, 
curved,  obtuse,  l-septate,  12-16  x  3/i. 
Stiotil  lobiiozrloldai  G.  i.  E. 

On  dead  limbs  among  driftwood.  Mill  Creek,  Montana.  Jan., 
1892.    (MrB.  L.  A.Fitch.) 

Aecomata  scattered  or  gregarious,  about  half  sunk  in  the  wood, 
the  upper  partconvex-bemispherical  and  prominent,  1-H  mm.  diam., 
pierced  in  the  center  with  a  small  round  opening,  outside  cinereo- 
fiirfuraceous  and  rough.  The  apical  opening  gradually  enlarges 
till  the  glauco-cinereouB,  concave  disk  is  entirely  exposed,  bordered 
by  the  slightly  incurved,  prominent  margin,  appearing  then  like 
little  cups  sunk  in  the  wood.    A^i  oblong-clavate,  sessile,  8-spored, 
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^5-65  X  6-7/i.    Paraphyses  branched  and  conidiiferous  at  the  tips. 
Sporidia  fiisciculate,  cylindrical,  multinucleate,  45-55  x  Sfi,  straight 

while  lying  in  the  asci,  spirally  curved  when  free,  hyaline,  faintly 

4-6  (or  more)  septate. 

BtietU  heliootrioh*  E.  A  E. 

On  leaves  and  sheaths  of  Aru^idinaria  tecta,  Stark vilie.  Miss. 
April,  1890.    (Tracy,  1,335.) 

Parplish-black  throughout  about  i  mm.  diam.,  closed  at  first,  at 
length  opening  with  a  small  round  mouth  with  the  entire  border 
icaroelj  prominent.  The  base  of  the  ascoma  projects  in  a  pustuli- 
form  manner  on  the  other  side  of  the  leaf.  Asci  subcylindrical,  attenu- 
ated above,  150-170  x  6ai,  with  abundant  filiform  paraphyses  broadly 
lecurved  at  their  tips.  Sporidia  filiform,  about  as  long  as  the  asci, 
interwoven,  multinucleate,  becoming  multiseptate  I-H/jl  thick. 
Differs  from  S.  arundinaeea  Pers.  in  lacking  the  prominent,  white 
horder  around  the  mouth,  and  in  the  strongly  recurved  tips  of  the 
paraphyses  and  rather  narrower  sporidia. 

The  specific  name  alludes  to  the  strongly  recurved  and  subinvolute 
lipe  of  the  paraphyses. 

lamuyolTU  oalmigenni  EU.  A  Langloia. 

On  dead  culms  of  Panicum  proliferum,  Louisiana.  June,  1888. 
(Langlob,  No.  1,443.) 

Narrow-elliptical,  1-1 J  x  J-}  mm.,  acute  at  each  end  bordered  by 
the  ruptured  epidermis.  Disk  livid-white.  Asci  oblong,  obtusely 
pomted,  50  x  6fji.  Sporidia  linear-fusoid,  continuous,  about  40//, 
long,  faintly  nucleolate. 

^polidium  faioooinereum  E.  A  E. 
On  bark  of  dead  willow  limbs,  London,  Canada.  (Dearness.) 
Apothecia  subcuticular,  orbicular,  1-1 J  mm.  diam.,  flat,  thin, 
light  slate-color,  with  a  slightly  elevated,  narrow,  white  margin 
which  is  not  lobed  or  cleft,  soon  piercing  the  epidermis  with  a  round 
opening  exposing  the  disk.  Asci  sessile,  clavate-oblong,  50-60  x  12 
-15/1.  Paraphyses  branched  at  their  tips  and  conidiiferous,  forming 
a  slightly  olivaceous  epithecium.  Sporidia  inordinate,  cylindrical, 
carved,  S-septate,  hyaline,  ends  obtuse,  15-23x3-31^1.  Differs 
from  P.  atrovirena  (Fr.)  in  its  thinner  substance,  different  color  and 
narrower  sporidia. 

GooMphacidium  lalioinum  E.  A  E. 

On  dead  limbs  of  Scdix,  Helena,  Montana.    Jan .,  1 889.    (Rev.  F. 
D.  Kelaey,  No.  5.) 
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Ascomata  gregariouB,  erunipent,  orbicular,  1  tarn,  or  a  little  lee*. 
in  dUni,,  depressed-hemispheric  at  tirst,  then  open,  discoid  and 
applaaate,  brown-black  outside,  margin  incurved  and  finely  fimbri- 
ate-toothed.  Disk  slightly  concave,  (when  dry)  cinereous.  Asm 
sessile,  obloug-cyiindrical,  7o-80  s  8/1.  Paraphyses  about  equaling 
tbe  asci,  tips  brown  and  bearing  small  brown,  globose  3/i  diam., 
conidia,  Sporidia  vermiforin-fuBoid,  curved  when  free  bo  as  to  form 
a  semicircle  or  even  an  imperfect  spiral,  35-50/1  long,  about  3  or 
3i/i  thick  in  tbe  middle  tapering  gradually  to  each  end,  nucleate, 
becoming  7-1 0-pseu do-septate,  hyaline. 

•  "  •  UBEDINEJB  AND  TJ8TILAGINB.a!. 
Foeaiaift  dUtiohlydii  K,  .t  K. 

On  D'utichly  mariUvm,  Helena,  Montana.  Sept.,  1891.  (Rev. 
F.  D.  Kelsey,  No.  23.) 

m.  Sori  elongated  2-10  mm.  long  and  1-2  mm.  wide,  erumpent, 
naked,  nearly  black.  Teieutospores  oblong  or  oblong-elliptical, 
45-70  \  15-20/i,  constricted  in  the  middle,  pale-brown,  becoming 
deep  chestnut  brown  ;  episporc  smooth,  thickened  at  summit  which 
is  either  regularly  rounded  or  suhacumiuately  or  mucronat«ly 
pointed.  Pedicels,  80-100.'i  long,  stout  (6-7/i  thick)  and  perus- 
tont,  yellowiab-hy aline. 

Seems  distinct  from  P.  graminU,  in  its  longer,  more  diatjaetly  con- 
stricted spores  on  longer,  stouter  pedicels. 
Faoainla  davglMii  E.  i  E. 

On  leaves  o(  Phlox  dougUmi,  Detroit,  Utah.  May,  1891.  (M. 
E.  Jones,  No.  25.) 

III.  Sori  amphigenoua,  minute,  \-k  mm.,  naked  but  closely 
embraced  by  the  epidermis,  rather  pale  chestnut  color  or  sometimes 
darker,  mostly  seriate,  a  single  series  of  sori  being  arranged  along 
each  side  of  the  midrib,  the  leaf  being  slightly  thickened.  Teleuto- 
sporee  oblong-elliptical,  25-55  x  12-15f<,cbeBtDut brown,  constricted, 
rounded  at  the  apex  or  obtusely  pointed,  epispore  smooth,  distinctly 
thickened  at  the  apex,  with  or  without  a  papilla. 

Differs  from  P.  ;t^«m&arta  Pk.,  in  its  smaller,  naked  sori,  which 
are  also  much  smaller  than  in  P.  giliat  Hark. 
PnooiaU  fiitl«rr«ilN  E.  t  E.    {P.  Bigelovia,  B.  i  E.,  N.  A.  F.  2,248.) 

On  leaves  of  ChUierraia  enthamia,  Digway,  Utah.  June,  1892. 
(M.  E.  Jones,  No.  23.) 
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[.  Sori  amphigenous,  i-1  mm.  diam.,  slaty  black,  hemispherical, 

drampent  and  soon  naked,  crowded  or  confluent,  often  surrounding 

and  deforming  the  leaf.    Teleutospores  oblong,  rather  pain  brown, 

ooostricted,  the  upper  cell  mostly  narrowed  into  a  bluntly  pointed 

apeiCy  the  lower  cell  rounded  at  base  or  narrowed  into  the  stout^ 

slightly  colored  pedicel,  which  is  75-1  OO/i  long.     Epispore  smooth, 

thickened  at  the  apex. 

VmocUU  ladibnnda  £.  A  E. 

On  leaves  of  Carex  sparganioides,  Rockport,  Kansas.     Oct.,  1892. 
(Bartholomew,  No.  764.) 

III.  Sori  epiphyllous,  dark  chestnut-brown  or  nearly  black,  soon 
naked  and  prominent,  l-3x}-li  mm.  Teleutospores  clavate  or 
davate^Uiptical,  40-55  x  12-16/u,  constricted  at  the  septum,  upper 
cell  more  deeply  colored  and  subelliptical,  lower  cell  mostly  nar- 
rower and  paler,  epispore  smooth,  distinctly  thickened  at  the  apex 
which  is  either  regularly  rounded  or  prolonged  and  obtusely  pointed 
or  sometimes  truncate  and  in  this  case,  occasionally  crowned  with 
2-3  short  horn-like  processes  as  in  P.  eoronata.  Pedicel  hyalinef 
stoat,  about  as  long  as  the  spore.  Besides  the  uniseptate  spores, 
quite  an  appreciable  number  of  spores  are  found  with  two  septa. 

PutiiiA  taberenlani  £.  &  E. 

On  leaves  of  Aplapapput,  Muncy,  Nevada.  July,  1891.  (M.  E. 
Jones,  No.  21.) 

IlL  Amphigenous.  Sori  scattered  or  confluent,  about  1  mm. 
^inni.,  covered  by  the  thick  epidermis  which  is  raised  into  rathev 
flat  tubercles  and  finally  ruptured,  color  dark  chestnut.  Teleuto- 
spores elliptical  or  oblong-elliptical,  25-40  x  18-22/i,  slightly  con- 
stricted, epispore  smooth,  light  chestnut-brown,  thickened  at  the 
*p^  of  the  spore  and  generally  raised  into  a  subacute  papilla. 
Pedicels  hyaline,  40-60At  long. 

SBems  to  be  a  well  marked  species  on  account  of  the  tuberculiform 
son. 

'■••iaitooliimbieaiia  E.  &  E. 

On  (Enothera  biennis,  Banff,  British  Columbia.  July,  1891. 
(J.lfacoun.) 

HL  Amphigenous,  on  yellowish,  slightly  thickened  spots.  Sori 
niioute,  not  over  i  mm.  diam.,  nearly  black,  erurapent,  subconcentric- 
aIIj  arranged  and  crowded  in  dense,  orbicular  patches  li-4  mm. 
across  and  whitened  by  the  fragments  of  the  ruptured  epidermis. 

11 
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2i  olftvate,  40-50x18-20,",  constricted  at  the  septum, 
upper  cell  broader  aud  darker,  lower  cell.  atteDuated  below  >od 
pftler  (Bubbyalioc),  epUpore  smooth,  etrongl}'  thickened  at  the 
rounded  or  subacute  apex.  Pedicels  as  long  as  or  a  little  longer 
ihan  the  spores. 

Very  dielinct  from  P.  oenotherw  Vim. 
TaDoinia  virgsta  F..  i  K. 

On  dead  learea  of  Panicum  viTgalnm,  Rockport,  Kaasas.  March, 
1892.     (E.  Bartholomew,  Ko.  496.) 

III.  Sori  amphigenoiis  but  more  fully  developed  on  the  lower  «de 
of  the  leaf,  linear,  oflen  1  cm.  or  more  long,  erumpent  and  margined 
laterally  by  the  ruptured  epidermis,  dark  cheetnut-brown,  almost 
black.  Teleutosporea  mostly  wedge-ahaped  or  clavate  but  alao,  some 
of  them  oblong,  40-70  x  18-'22/«,  the  upper  cell  shorter  and  elliptical 
or  Bubglobose  aud  dark,  the  lower  cell  longer,  narrower  and  lighter 
«olored,  apex  rounded  and  obtuse  or  subtruncate,  aud  sometimes  a 
little  roughenerl.  Epispore  thickened  at  the  apex  but  without  any 
diBtinct  papilla. 

Has  a  general  resemblance  to  P.  ^rantinis  but  the  spores  an 
different. 
Taeoinia  Ijgodeimite  E.  t  E. 

■  {P.    mriolanji   Hark?  var.  cavHeoUi  in  Ell.  and  Ev.,  N.  A.  F. 
2,237.) 

■  (I.)  ?  and  III.    On  etenis  of  l/T/godesmia  juwsea,  Cheyenne  Wellfl, 
Colorado.    July,  1887.    (C.  H.  Demetrio.) 

III.  Sori  about  i  or  i  mm.  diam.,  densely  cespitose  in  elongated 
patches  partly  or  entirely  surrounding  the  stems,  and  sometimes 
covered  by  the  whitened  cuticle,  but  finally  bare  and  dark  chestnut 
color.  Teleutospoivs  oblong-ellipticiil,  constricted  at  the  septum, 
mostly  rounded  at  each  end,  epispore  smooth,  thickened  at  the  apex 
and  often  with  a  broad,  sometimes  oblique  papilla,  35-45  x  20-23^, 
on  stout,  persistent  pedicels,  100-120/1  long.  The  mode  of  growth  is 
similar  to  that  of  P.  enormU  Fckl.,  the  stems  being  more  or  lees 
swollen  where  occupied  by  the  clusters  of  sori. 

This  is  very  distinct  from  P.  karhiessu  Vize  (on  Lygodetmia 
tpinom)  but  closely  allied  to  P.  variolong  Harkness,  from  which, 
however,  it  differs  in  habit  and  iu  the  epispore  being  much  thinner 
in  the  middle  of  the  spore. 

An  jEcidium  which  may  belong  here,  was  found  on  the  same  host 
in  Montana,  by  Mr.  Anderson.     The  lecidia  arising  from  yellow 
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flwellings  on  the  stems  and  leaves,  are  about  i  or  f  mm.  high,  erect 
imd  deeply  fimbriate-lacerate  above,  the  membrane  thin  and  whita 
Aecidiospores,  globose,  oblong  or  irregular  in  shape,  smooth  or  nearly 
IK),  lS-22fi  in  the  longer  diameter. 

VromyoM  mAOoanianas  E.  &  E. 

On  Euphorbia  sp.  (E.  maeulata  affinis),  Vancouver  Island, 
British  Columbia.    Aug.,  1887.    (Macoun,  No.  322.) 

II.  III.  Son  amphigenous,  convex  or  subhemispherical,  surrounded 
by  the  ruptured  epidermis,  mostly  crowded,  light  chestnut  color, 
becoming  darker,  about  1  mm.  diam.  Uredospores  globose  or 
ovate,  echinulate,  about  15/x  diam.  Teleutospores  globose  or  ovate- 
elliptical,  pale  brown,  slightly  tuberculo-echinulate  especially  at  the 
apex  which  is  not  thickened  and  is  mostly  without  any  distinct 
papilla,  14-16/i  diam.  Pedicels  shorter  than  the  spores,  hyaline 
and  deciduous. 

Differs  from  U.  euphorbia  C.  A  P.,  in  its  smaller,  less  distinctly^ 
roughened  spores  and  crowded,  lighter  colored  sori  which  often 
nearly  cover  one  or  both  sides  of  the  leaf  but  are  not  confluent. 

Uromyoei  sporoboU  E.  k  E. 

On  Sporobolus  <uper  Rock  port,  Kansas.  Sept.,  1892.  (Bartholo- 
mew, No.  733.) 

III.  Sori  mostly  hypophyllous,  black  or  nearly  so,  elongated  or 
linear,  1-4  mm.  long,  soon  naked.  Teleutospores  of  variable  shape, 
subglobose,  about  20/*.  diam.,  or  obovate,  25-30  x  20-22/i,  or  elon- 
gated-piriform  or  oblong,  30-40  x  20-22/i,  evenly  rounded  at  the 
apex  or  oftener  with  a  distinct  papilla,  epispore  smooth,  distinctly 
thickened  at  the  apex,  chestnut-brown ;  pedicels  70-1 00,^  long^ 
mostly  colored. 

Differs  from  U.  dactylidis  Otth.  U,  peekianus  Farlow  and  K  gram- 
inicola  Burrill  in  its  more  robust  growth  and  larger  spores,  and  from 
the  two  first  mentioned  in  the  absence  of  paraph yses. 

JBeidiun  Indwigia  E.  A  E. 

On  leaves  of  Ludwigia  sphasrocarpa,  Ellendale,  Sussex  Co.,  Del. 
Sept.,  1892.     (Commons,  No.  1,983.) 

Spots  amphigenous,  purplish- red  above,  more  obscure  below, 
scattered  or  subconfluent,  suborbicular,  1-3  mm.  diam.  Aecidia 
amphigenous,  but  more  abundant  below,  either  standing  singly  or 
oftener  collected  in  a  compact  cluster  forming  a  little  tubercle  1-2 
mm.  diam.,  as  in  jEj,  inyriccitum  Schw. ;  single  cups  minute  {k  mm.). 
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acerate-tootbed,  erect  or  ne&rlj  so,  component  cells  Bub- 
aratc  or  pentagonal,  about  15/<  diam.,  the  marginal  ones  more 
■gated  (20;i).      Spores  oraDgB-yellow,  subglobose  or  subangiilar, 

:-ld;i  diam. 

Berkeley  in  Grevillea,  reports  j^rid.  ejit/obii  on  Ludtcigia,  but 
the  Delaware  apecc.  on  account  of  their  smaller  clustered  cups  and 
smaller  spores,  can  not  be  referred  to  that  species. 
0«r«belU  (pftrtUuB  B.  A  B. 

On  spikes  of  Spariiiia  graeillt,  Biloxi,  Miss.  SepL,  1892.  (Tracy, 
No.  1.838.) 

Stromata  small  (2—4  mm.),  tbin,  subconfluent,  extending  along 
oae  side  of  the  spike,  often  for  its  entire  length,  gyrose-  or  poiose- 
plicate,  dark  olive.  Primary  spores  ovate  or  globose,  B-lO.u  diam., 
pale,  with  the  epispore  minutely  granular,  compound  spores  sub- 
quadrate,  composed  of  'A-A  of  the  primary  spores,  brown,  12-lG/i 
diam.,  mostly  with  a  short,  thick  pedicel. 

DiSers  from  C.  andropogtmw  in  habit  and  from  C.  pQ*paU,  in  its 
smaller  differently  shaped  spores. 
Sorosporinm  aoUdagitiii  B.  it  B. 

In  the  dwarfed  and  condensed  inflorescence  of  Solidago  mtMourv- 
eneit,  Rockport,  Kansas.     March,  1892.     (E.  Bartholomew.) 

Spore  masses  subglobose,  3O-.50,'i  diam.,  coiisisting  of  12—40  or 
more,  closely  conglutinated  spores  about  8/i  diam.,  with  the  epispore 
delicately  warted.  The  color  of  the  spores  is  nearly  that  of  burnt 
umber,  rather  darkerthan  m  S.  califomicum.  Hark.,  which  this  much 
resembles,  but  from  which  it  differs  in  its  larger  spore  masses  and 
spores  not  so  distinctly  roughened. 

-  •  -  '  SPHiEBOPSIDEiB. 
PhjlloitiDta  tenarrima  K.  t  E. 

On  living  leaves  of  Suponaria  o^idnalis,  London,  Canada.  Aug., 
Sept.,  1892.     (Dearness,  No.  1,999.) 

Spots  smalt  (1-2  mm.),  thin,  round,  white  and  transparent  and 
finally  deciduous,  numerous  but  mostly  not  confluent.  Perithecia 
epiphyllous,  depressed -hemispherical,  thin  membranaceous,  60-100/t 
diam.,  few  on  a  spot.  .Sporules  elliptical  or  oblong-elliptical, 
hyaline,  4-6  x  2-2!,",  abundant. 

Easily  recognized  by  its  thin,  white,  transparent  spots. 
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Phyllostiota  asterioola  E.  &  E. 

On  leaves  of  Aster  umbellatus,  Kenosha  Co.,  WiBConsin.  Aug., 
1892.    (Davis.  No.  9,212.) 

Spots  suborbicular,  1-2  mm.  diam.,  dark  brown,  margin  mostly 
subrepand  and  surrounded  with  a  yellowish  discoloration,  often  eon- 
fluent,  paler  below.  Perithecia  epiphy lions,  prominent,  black,  150- 
200/1  diam.  Sporules  abundant,  almond-shaped,  hyaline,  mostly 
2-nucleate,  8-11  x  ifi. 

Pbyllottiota  perforani  E.  A  E. 
On  leaves  of  Solanum  dulcamara,  London,  Canada.  (Dearness.) 
Spots  amphigenous,  small  (2-3  mm.),  thin  and  transparent,  round 
or  Bubangular,  with  a  narrow,  yellowish,  slightly  raised  border  on 
both  sides.  Perithecia  mostly  epiphyllous,  few,  sublenticular,  black, 
perforated,  100-120At  diam.  Sporules  elliptical,  subolivaceous 
(smoky-hyaline),  3J-5i  x2i/i. 

Differs  from  Ph,  dulcamaras  Sacc,  in  its  thin  white,  mostly  smaller 
«pot8  and  subolivaceous  sporules.  The  spots  are  sometimes  confluent 
and  finally  deciduous  and  are  sometimes  seen  partly  enclosed  in  the 
larger  brown  spots  of  Ph,  dulcamaras, 

AyUoitieU  niootiaiia  E.  &  E. 

On  leaves  of  tobacco.  North  Carolina.  Oct.,  1891.  (Com.  Ger- 
ald McCarthy.) 

Spots  amphigenous,  large  {i-H  cm.),  irregular  in  shape,  pale 
^7  brown,  lighter  in  the  center,  the  margin  reddish-zonate.  Peri- 
thecia amphigenous,  numerous,  erumpent-superficial,  black,  depressed- 
hemispherical,  i  mm.  diam.,  with  a  broad  papilliform  ostiolum. 
Sporules  oblong-elliptical,  3J-5  x  l}/x.  This  differs  from  Ph.  tabad 
^^*y  in  its  erumpent-superficial  perithecia  and  smaller,  different 
fikaped  sporules.  The  species  of  P^.  tabad  in  Sydow's  M,  marchica 
(2)375),  has  spots  much  like  this  but  less  definitely  limited,  with 
i^cnthecia  less  numerous  and  buried  in  the  leaf  so  that  only  their 
apices  are  visible,  and  sporules  globose  or  ovate,  4-6/i  in  their 
longer  diameter  and  about  3-4/x  in  the  their  lesser  diam. 

AyUoitiota  maonlani  E.  &  E. 

On  fallen  leaves  of  Populvs  m4)nilifera,  Rockport,  Kansas.  Aug., 
1892.    (E.  Bartholomew,  No.  682.) 

Perithecia  mostly  epiphyllous,  erumpent-superficial,  black,  sub- 
globose,  50-70a*  diam.,  pierced  above,  collected  in  groups,  2-3  mm. 
in  diameter,  but  sometimes  the  perithecia  are  scattered  between  the 
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pe.  Spomlee  obloiig-cylindrical,  bynlioe,  coutinuous,  straight 
?ery  slightly  curved,  10-14  x  S-Sifi.  There  are  no  distinct  epote, 
t  the  numerousgroupsof  perithecia  give  the  leaf  a  mottled  appear- 


ibtinliutii  E.  &  E. 
1  pods  of  Lima  bean,  Newfield,  N.  J.     Oct.,  1892. 
'ithecift  subcuticular,  70-90/'  diam.,  sublenticular,  aubconflnent 

irced  above,  membranaceous,  black,  subcirciuately  arranged  in 
large  {1  cm,),  round,  faintly  KOnate  spots,  finally  spreading  and 
occupying  the  entire  eurface  of  the  pods.  SporuleBoblong-elliptical, 
hyaline,  2-nuclcate,  5-6x2-2)/i,  on  simple  basidia  rather  longer 
than  the  spomles. 

This  differs  from  Phoma   leffuminum  West.,  in  the  subclrcinate 
arrangement  of  the  {>erithecia  and  the  rather  longer,  binucleate 
spo  rules. 
FboniB  eRulopbj'Ui  K.  A  E. 

On  dead  stems  of  Omhphylhini  IhaliHroidex,  London,  Canada. 
June,  1892.     (Dearnees,  No.  1,864.) 

Perithecia  gregarious,  elliptical,  j-{  mm.  in  the  lunger  diameter, 
covered  by  the  thin  epidermis  which  is  raised  and  blackened  over 
them  and  pierced  by  the  minute,  papilliform  ostiolum.  Sporutes 
oblong- fusoid,  hyaline,  2-nucleate,  5-12  x  2i-3,". 

SphKroasma  nsglindinia  (f.  A  E.,  Ell.  A  Evrbt.  North  Am.  Fungi,  2775.) 

On  bark  of  dead  Nef/undo  aceroides,  Fairmount  Park,  Phila- 
delphia, Pa.  June,  1890.  Coll.  Hugo  Bilgram,  com.,  W,  C. 
Stevenson,  Jr. 

Perithecia  thickly  gregarious,  conic-cylindrical,  black,  1-]  i  mm. 
high  and  about  i  mm.  thick,  truncate  at  the  apex  and  crowned  with 
a  flesh-colored  globule  of  ejecleil  sporules,  which  are  hyaline,  fusoid,. 
3-4-nucleate,  12x3,". 

S.  pruinosum  B.  &  C.  has  the  jierithecia  acute  at  the  apex  and  baa 
larger  sporules.     In  one  species  the  perithecia  are  nearly  cylin- 
drical. 
Aitetoma  lozitragie  E,  ,t  E. 

On  leaves  of  Stxifrnija  bradeosa,  St.  George  Island,  Bering  Sea. 
Sept.,  1891.    J.  M.  Macouu. 

Epiphyllous.  Perithecia  globose,  50-80,'>  diaui.,  of  coarse  cellular 
structure  densely  crowded  and  connected  by  stromatic  matter,  form- 
ing a  continuous  black  cru^t  mixed  with  brown,  creeping  hyphffi  and 


1893.]  NATURAL  BCIEirCEB  OF  PHILADELPHIA.  169 

covering  the  entire  upper  surface  of  the  leaf.  Sporules  poorly  devel- 
oped, apparently  oblong-elliptical,  5  x  2/x,  borne  on  stout  sporophore» 
arising  from  the  inner  surface  of  the  perithecia,  with  oil  globules 
intermixed. 

AttinoiMmm  pioralett  E.  k  E. 

On  living  leaves  of  Psoralea  digitaixtf  Rockport,  Kansas.  June, 
1892.     (E.  Bartholomew,  No.  627.) 

Bpots  amphigenous,  definite,  suborbicular,  rusty  brown  2-4  mm. 
diam.  Perithecia  discoid,  black,  rough,  75-90^1  diam.,  mostly  con- 
fluent, forming  a  black  crust  about  1  mm.  diam.,  in  the  middle  of 
the  spot,  mostly  amphigenous.  Sporules  oblong,  hyaline,  2-nucleate^ 
12-16  X  31-4//. 

Aiterianla  daamesiii  £.  A  E. 

On  leaves  of  Oerardia  querdfolia,  London,  Canada.  August, 
1892.    (Dearness,  No.  1 ,966.) 

Perithecia  subdiscoid,  brownish-black,  j-i  mm.  diam.,  amphige- 
nous, scattered,  entirely  superficial.  Sporules  oblong,  uniseptate, 
olivaceous,  abundant,  9-12  x  3/i. 

▼ermievlarU  oehroohsta  £.  A  £. 

On  the  lower  surface  a  decaying  maple  leaf,  near  Ottawa,  Canada. 
Sept,  1891.    (J.  Macoun.) 

Perithecia  scattered,  superficial,  black,  membranaceous,  sub- 
globose,  astomous,  of  radiate-cellular  structure,  about  half  a  mm. 
diam.,  sparingly  clothed  with  long  (200-300/i),  pale,  straight  spar* 
ingly  septate  hairs  about  8/i  thick  at  the  base  and  tapering  above. 
Sporules  subcylindrical,  very  slightly  curved,  obtuse,  hyaline,. 
nucleate,  6-7  x  li/i. 

]>othiorelU  frazini  E.  &  E. 

On  dead  Frcixinus,  London,  Canada.  April,  1892.  (J.  Dear-' 
ness.) 

Perithecia  globose,  black,  buried  in  the  bark,  thickly  scattered, 
either  singly  or  2-4  together  in  subvalsiform  groups,  their  short  sub- 
papilliform,  black  ostiola  erumpent  through  the  epidermis,  with  the 
general  appearance  of  a  minute  Valsa.  Sporules  elliptical,  hyaline, 
18-20  X  10-12/1,  on  stout  basidia. 

The  OBtiola  merely  rupture  the  bark  but  do  not  rise  above  it. 
Found  associated  with  Endoxyla  fraxini  E.  &  E. 

Differs  from  D.fraxinea  Sacc.  and  Roura.,  in  its  buried  perithecia 
aii4  larger  sporules. 
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Oytitpora  annaUU  E.  A  K. 

Od  dead  lirabe  of  Neguwla  acei-oidei  with  Sphasropsit  atbeaeens.E. 
<fc  E.,  Brookings,  Soutb  Dakota.     Oct.,  1891.     (Thoe.  A.  WilliamB.) 

Stromala  minute,  convex,  multilocular,  hardly  exceeding  1  mm. 
in  diau.,  subcuticular,  slate-color  iasido,  furnished  with  a  single 
central  pore  which  opens  through  the  apes  of  a  minut«  pustule  and 
la  surrounded  by  a  minute  light  colored  ring.  Sporules  oblong, 
etraight  or  only  slightly  curved,  hyaline,  continuous,  5-6x1-11;j. 
The  epidermis  is  finally  blackened  directly  over  the  pustules,  except 
the  ruptured  margin  which  forms  a  pale  ring  around  the  ostiolum. 

This  differs  from  C.  macilejita  Rob.  and  Desni.  as  shown  by  the 
specc.  in  De»m.  exsice.  in  its  much  smaller  sjwrulea  aud  more 
jelk. 


.CfticpoTs  oamsB  E.  ,t  E. 

On  basswooil  bark,  Orono,  Maine.     (F.  L.  Harvey.) 

Stromata  convex,  ■'i-4  mm.  diam.,  granulose-tomentose  and  gray- 
ish-black outside,  multilocular  and  grayish-black,  streaked  with  white 
within,  uneven  above  and  furnished  with  3-4  or  more  stout  ostiola 
which  rupture  and  raise  the  epidermis  and  are  crowned  with  a  flesh 
colored  globule  of  discharged  sporules  which  are  oblong,  hyaline 
-(under  the  microscope),  obtuse,  straight,  8-12  x  Sii.  The  stromata 
do  not  penetrate  deeply  into  the  inner  bark  and  are  not  circuni- 
flcribed  by  any  black  line  but  the  bark  is  more  or  less  blackened. 
Aiooohyta  rhei  E.  t  E. 

(Pkyllodicta  rhei  E.  &  E.,  Journ,  Mycol.  I,  p.  145.) 

More  perfect  specc.  on  leaves  of  Rkeum  rhaponticum  from  Rock- 
port,  Kansas  (Bartholomew,  No.  713),  show  that  this  is  an  Agco- 
chyta,  the  sporules  becoming  uniseptale ;  they  are  also  mostly  nar- 
rowed in  the  middle  and  are  larger  than  in  the  Newfield  specc. 
(7-12  X  3i-4.'i.)  The  spots  are  about  the  same  only  not  so  distioctly 
zonate,  but  the  peritbecia  are  smaller. 
SpbeeTopiii  Titigena  E.  .t  K. 

On  dead  shoots  of  Vitia  (cult),  Rockport.  Kansas.  Feb.,  1892. 
<E.  Bartholomew,  No.  507.) 

Perithecia  globose,  minute,  about  ]  mm,  diam„  numerous,  buried 
iu  the  bark  aud  raising  the  e|>idenui3  into  numerous  small  pustules 
which  are  pierced  by  the  papilliform  ostiolum.  Sporules  oblong- 
elliptical,  brown,  18-20  x  8-10,",  not  nucleate  or  septate. 

Quite  different  from  5.  vitieobi  Cke.  in  Rav.,  F.  Am.,  542  (on 
leaves  of  Vitis).  and  also  from  S.  wnrum  B.  A  C.  (on  the  fruit.) 
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3«trjodiplodia  AMrin*  B.  &  B. 

On  bark  of  dead  Acer  rubrum,  London,  Canada.  June,  1892. 
(J.  Dearneas.) 

Perithecia  ovate-globose,  obtuse  and  rounded  above,  imm.  diam., 
erumpent  in  densely  compacted  clusters,  2-3  mm.  across  and 
bordered  bj  the  upturned  epidermis.  Sporules  elliptical,  brown, 
mostly  uniseptate  but  not  constricted,  15-22  x  12-13/i. 

This  occurs  with  Valsa  multiplex,  and  may  be  its  pycnidial  stage. 

-Cuuuroiporium  mtli  E.  A  E. 

On  decorticated  limbs  of  apple  trees,  London,  Canada.  May, 
1892.    (Dearness,  No.  1,837.) 

Perithecia  gregarious,  erumpent-superficial,  subhemispherical, 
mostly  about  i  mm.  diam.,  becoming  smooth  and  subshiniog  at  the 
apex.  Ostiolum  papilliform.  Sporules  variable  in  shape  and  size, 
iirom  globose  to  oblong-elliptical  or  biconical,  and  8-16  x  6-1 0/u 
(mostly  12-15  x  6-7m  brown,  about  3septate  at  first,  becoming  5- 
•8-septate  with  one  or  more  of  the  cells  divided  by  a  longitudinal 
septum. 

This  differs  from  C  rohinuE  in  its  much  more  variable  sporules 
and  in  habit. 

OABurosporium  graminioolam  E.  k  E. 

On  dead  culms  of  AmmophUa  arenaria.  Long  Island,  New  York. 
July,  1892.    (Smith  Ely  Jelliffe,  M.  D.) 

Perithecia  innate,  minute  (i  mm.),  scattered,  appearing  as  black 
specks  through  the  slightly  raised  cuticle.  Sporules  biconic-ellip- 
tical,  20-30x12-15/1,  3-7-8eptate,  with  one  or  two  longitudinal 
septa  across  the  middle  cells,  pale  brown,  the  terminal  cells  sub- 
hyaline,  resembling  the  sporidia  of  Fenestella  princeps  Tul. 

Hendartoiiia  altemifolin  E.  A  E. 

On  bark  of  dead  Cornus  aUernifolia  London,  Canada.  June, 
1892.    (Dearness,  No.  1890.) 

Perithecia  scattered,  small,  subcuticular,  raising  the  epidermis 
into  little  pustules,  with  the  obtuse  apex  erumpent  but  not  prom- 
inent Sporules  oblong-elliptical,  h}^ aline  and  granular  at  first, 
becoming  yellow-brown  and  3-septate,  large  22-30  x  1 1-1 2/i.  There 
are  also  globose  sporules  10-15/i  diam.,  brownish  like  the  others, 
4Uid  fiisoid-falcate,  hyaline  spores  35-45  x  3//  granular  and  continu- 
ous. Whether  this  is  the  pycnidial  stage  of  Massaria  carni  Fckl. 
we  cannot  say. 
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T>\({ers  from  II.  fied/eri 'West  find  H.deetpiantTbiini.  in  its  mach 
larger  sporules, 
HanderlDiiia  lUphf  iGEB  E.  i  S.    Joqm.  Mjool.  I,  p.  lil. 

On  dead  twigs  of  Staphylea.  trifolia,  Wilmington,  Del.  April,. 
1892.     (A.  Coinnions,  No.  1939.) 

The  following  diagnosis  of  this  species  is  given  as  suppletnentaiy 
to  the  brief  notice  iu  Joura.  Mycol. 

Perithecia  evenly  scwittered,  numerous,  pustuliform  with  a  flat 
base,  seated  on  the  siirfaee  of  the  inner  bark  and  covered  by  the- 
blackened  epidermis,  which  is  not  laciniat^ly  ruptured,  but  merely 
pierced  by  the  apex  of  the  perithecium.  Bporules,  oblong-fusDid, 
pale  browo,  3-septate,  and  slightly  constricted  at  tlie  sepia,  narrower 
below  with  the  lower  cell  hyaline,  12-20  (mostly  15-18)  x4-5fi,  oa. 
basidia  alxtnt  as  long  as  the  eporules. 

DifTers  from  H.  sannentorum  West  in  not  penetrating  the  inBer 
bark  and  in  its  longer,  paler  sporulee  on  shorter  basidia.    The  earns 
thing  bos  been  sent  from  Kansas  (Kell.  and  Swingle,  1,2-37)  on 
Eiiunyntii*  atropnrpureut. 
Btagono»pora  itrietiB  E.  )c  E. 

On  leaves  of  Carex  gfricta,  Rockport,  Kansas,  Jan.,  1892. 
(Elam  Bartholomew,) 

Spots  elliptical,  dirty  white,  3-5sU-2  mm.,  with  a  darker 
border.  Perithecia  scattered  on  the  spots,  sunk  iu  the  parenchyma, 
of  the  leaf,  brown,  or  when  dry  nearly  black,  100-150/'  diam.,  per- 
forated above,  visible  on  the  upper  surface  through  the  thin  epidermis, 
Sporules  eiliplicobiong,  hyaline,  2-3eptate  and  constricted  at  the 
septa,  20-30x8-104/1. 

The  spots  are  like  those  of  "  Phleo»pora  "  (Stagonogpora)    earieit 
E.  A  E.,  but  the  sporules  are  different. 
StA^noiporm  lolBTotioidei  £.  i  E. 

On  decorticated  wood  of  Oslrya  virginica,  London,  Canada. 
March,  1892.     (J.  Dearness.) 

Perithecia  subseriate,  e  rum  pent-superficial,  brownish- black,  elon- 
gated at  first,  then  globose,  sometimes  subconfluent,  about  1  mm. 
diam.,  of  horn-like  consistence,  white  inside,  seated  on  indefinite, 
subelongated  spots  limited  by  a  narrow,  black,  circumscribing  line 
which  penetrates  deeply  into  the  wood.  S|>orules  oblong,  byaliner 
2-nucleate,  6-7  s  l!/i. 
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fleptorU  mitalUB  E.  k  E. 

Od  leaves  of  MiUlla  diphylla,  near  the  Mich.  Ag.  College.  May, 
16th,  1892.    (G.H.  Hicks.) 

Spots  suborbicular  or  irregular  rusty  browD,  becoming  white  or 
frhitish  in  the  center,  with  a  rather  broad,  reddish-brown  margin, 
2-4  mm.  diam.,  often  numerous.  Perithecia  epiphyllous,  black,  sub- 
prominent,  scattered  or  sometimes  only  1-3  in  the  center  of  the  spot, 
depressed  hemispherical,  75-^Oai  diam.,  pierced  at  the  apex  and 
blackened  around  the  orifice.  Sporules  acicular,  hyaline,  continuous, 
straight  or  only  slightly  curved,  acute,  15-22  x  1/jl. 

leptoru  agropyri  E.  A  E. 

On  leaves  of  Agropyrum  repeiu,  Racine,  Wis.  July,  1892. 
(Davis,  No.  925.) 

Perithecia  about  75/i  diam.,  buried  in  the  substance  of  the  leaf 
and  only  visible  as  minute,  black  specks  on  the  upper  surface.  They 
appear  at  first  on  narrow,  pale  yellowish  strips  soon  confluent  later- 
ally and  finally  changing  to  a  uniform  brown  color  and  occupying 
a  great  part  of  the  leaf.  Sporules  rod-shaped,  slightly  curved,  ends 
subacute,  faintly  nucleate,  continuous,  18-25  x  1  J/i,  hyaline. 

Differs  from  S,  gracilis  Pass,  on  the  same  host,  in  its  sporules 
^08  as  large,  and  in  its  different  habit. 
fcptorU  parpureooinota  E.  A  E. 

On  leaves  of  Prunus  amerlcana,  Rockport,  Kansas.  Sept.,  1892. 
(Barthelomew,  No.  709.) 

Spots  amphigenous,  irregular  in  shape,  whitish  in  the  center,  with 
*  broad,  shaded  dark  purple  border  above,  rusty  brown  and  without 
*My  distinct  border  below.  Perithecia  epiphyllous,  globose,  open 
above,  75-85/1  diam.,  brownish  black,  numerous,  subprominent. 
Sporules  filiform,  hyaline,  20-30  x  2/i,  with  a  row  of  very  distinct 
nuclei  but  not  septate  (in  any  of  the  specc.  examined.) 

Ilie  character  of  the  spots  will  easily  separate  this  from  any  of 
the  other  species  on  Prunvs. 

S^Ptsria  avrta  E.  A  E. 

On  leaves  of  Bibes  aureuvi^  Rockport,  Kansas  (Bartholomew, 
No.  49),  and  Racine,  Wis.    (Davis,  No.  9,037.) 

Spots  amphigenous,  greenish,  definite,  darker  and  mostly  zonate 
toward  the  margin,  2-4  mm.  diam.,  often  concave  below.  Peri- 
thecia crowded  in  the  middle  of  the  spots,  mostly  hypophyllous,  80- 
100/i  diam.,  subprominent,  but  innate  in  the  substance  of  the  leaf. 
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I  filifurm,  ratlier  broader  above,  multinucleate,  becoming  3— 
hyaline,  30-.55XH-V 
var.  aegtnieiu  (Bartholomew,  No.  703,  Sept.,  1892),  has  the  tjpe 
leaves  and  often  the  entire  leaf  mottled  with  black  and  yellow, 
""  Jrown  and  dead,  and  the  sporulea  40-75 1  2-2i;i. 

M  ui  uiiiers  from  S.  ribis  Desm.  in  its  septate  sporules  and  the 

I         ml  character  of  the  spots. 
tori*  piilludia  E.  <t  E. 
On    leaves  of  Gaiilardia  pitlehella,  Rockport,    Kansa.'!.       iug^ 

1892.  (E.  Bartholomew.) 

Spot  amphigenoua,  orbicular,  light  brown,  with  a  dull  white  center; 
both  the  dull  white  center  and  the  larger,  brown  spot  in  which  it  is 
included,  are  surrounded  by  a  narrow,  raised  border.  Perithecia 
araphigenouB,  75-90.'i,  semierumpent,  black,  either  confined  to  the 
white  centra!  spot  or  often  scattered  over  the  white  and  brown. 
Sponilea  filiform,  nucleate,  45-65  x  1  i-1  J,". 
Scptoria  glabra  E.  i  E. 

On  leaves  of  ^Eae.ultig  glabra,  IndiaQapoIiB,  Indiana.  Aug.,  1880. 
(Coll.,  W.  J.  Beale.  com.,  G.  H.  Hicks.) 

Perithecia  hypophvllous,  globose,  black,  75-8.5/1  diam,,  scattered 
on  dark  brown  spots  which  are  more  or  less  whitened,  espedally 
above,  by  the  thin  bleached  epidermis.  The  spots  are  situated 
either  in  the  green  parts  of  the  leaf  or  on  dead  red-brown  areas,  and 
are  rather  irregular  in  outline,  2-3  mm.  diam.,  with  a  rather  broad. 
Dot  raised,  dark  border,  the  central  portion  more  or  less  whitened. 
Sporules  filiform,  continuous,  nearly  straight,  faintly  nucleate,  30- 
45  X  lJ-2,... 

This  is  certainly  different  from  S.  cesculi  (Lib.)  which  (sec 
specc.  in  Sacc.  M.  Ven.,  Thiim.  M.  (J.  and  Briosi  and  Cavarra'a 
F.  Parass.)  has  only  1-3  perithecia  on  small  (1-1  i  mm.),  white 
spots,  with  shorter,  thicker  sporules  arcuate  curved  and  about 
3-aeptate. 

Briosi  and  Cavarra  remark  that  Septoria  wimlina  Thiim.  and  S. 
kippocaslani  B.  &  Br.,  are  hardly  more  than  forms  ofS.  tescuU  and 
the  species  in  our  Exsiccati  seem  to  warrant  that  conclusion. 
Septoria  lepaohidii  K.  .t  E. 

On    leaves  of  Lepachys  eolvmnarh,    Rock[>ort,  Kansas.     June, 

1893.  (Mr.  E.  Bartholomew,  No.  594.) 
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Spots  numerous,  dark  grayish-brown,  2-4  mm.  diam.,  suborbicular, 
definite  but  without  any  distinct  border,  amphigenous.  Perithecia 
epiphyllous,  numerous,  subprominent,  pale,  becoming  darker,  globose, 
75-80/!i  diam.,  perforated  above.  Sporules  abundant,  fusoid,  hyaline, 
continuous,  faintly  nucleolate,  straight  or  a  little  curved,  12-30 
(mostly  15-20)  xlJ-U/A 

Difl^rs  from  8.  infuscata  Winter  (on  Lepachys  pinnata)^  in  it& 
much  shorter  sporules. 

SeptorU  negimdinii  E.  &  E. 

On  leaves  oi  Negundo  aceroides^  London,  Canada.  Aug.,  1892. 
(Dearness,  No.  19.) 

Spots  punctiform,  minute,  white,  amphigenous,  with  a  single  peri- 
tbecium  in  the  center,  often  confluent  forming  an  irregular  shaped, 
angular  white  spot  2-3  mm.  diara.  Perithecia  at  first  pale,  then 
black,  rather  large,  the  papilliform  apex  erumpent,  amphigenous,, 
bat  more  distinct  above.  Sporules  cylindrical,  mostly  regularly 
curved,  nucleate,  then  1-3-septate,  25-50  x  2/i. 

This  must  be  closely  allied  to  S.  acerella  Sacc,  but  that  is  said  to- 
have  sporules  only  20-22itJi  long,  subcontinuous. 

Btptoria  oarpigena  E.  A  E. 

On  dead  twigs  and  fruit  of  Celtis  occidentaliSf  Mount  Cuba,  Dela- 
ware.   March,  1892.     (A.  Commons.) 

Perithecia  erumpent  in  small  clusters  surrounded  by  the  margin, 
of  the  ruptured  epidermis,  ovate-globose,  black,  rough,  with  a  conic- 
papillifi)rm,  smooth,  black  ostiolum.  Sporules  abundant,  vermicular,^ 
corred  or  undulate,  4-or  more-nucleate,  hyaline,  continuous,  obtuse,. 
20-30  X  Sfi. 

Xisnpera  fraxiiii  E.  A  E. 

On  bark  of  dead  limbs  of  Fraannus  americana,  London,  Canada. 
Apr.,  1892.     (Dearness,  No.  1,808.) 

Perithecia  (cells)  peripherical,  minute,  immersed,  with  the  apex 
slightly  prominent  and  sometimes  collapsing,  seated  on  an  olivaceous, 
bemispheric-tuberculiform  erurapent-superficial  stroma  (paler  within) 
\-\  mm.  diam.  Sporules  cylindrical,  hyaline,  curved,  nucleate, 
obtUBe,  about  20  x  5/^,  borne  on  stout  basidia  15-20  x  3^:. 

Seems  almost  to  be  a  stylosporous  Dothidea. 

Iisipiila  eanadaniii  B.  A  E. 

On  bleached  wood  of  elm  rails,  London,  Canada.  Aug.,  1892^ 
(Dearness,  No.  1,985.) 
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Perithecia  gregarious,  eruinpeat-^uperficiai,  thin,  black,  i~i  mm. 
diam.,  closed,  globose  and  smooth  at  tiret,  soon  broadly  ojwn  abor« 
and  cup-shaped,  with  the  mnrgin  aubstriate  and  more  or  less  diatinctly 
fringed  with  short,  brown  haira.  Sporules  navicular,  continuous) 
oltvaceouii,  5-6  x  21,>i,  ends  acute,  borne  on  eimple,  stout,  olivaceous 
basidia  about  12x21;.. 
Ezcipnlina  hiokiiaiia  E,  i  E. 

On  bleached,  decorticated  wood,  Michigan.    (G.  H.  Hicks.) 

Perithecia,  scattered,  globose  or  oblong  and  hysteriifomi,  J-j  mm. 
in  the  longer  diameter,  thin,  membranaceous,  obsolete  below,  darker 
and  more  coarsely  granular  toward  the  margin,  at  first  closed,  soon 
■opening  with  h  longitudinal  dehiscence  like  a  HyUerium,  base 
aduate  to  the  wood,  hynienium,  pale.  Sporules  oblong-cylindrical, 
hyaline,  obtuse,  2-3-fleptate,  8-15  x  3-4/',  straight  or  slightly 
curved ;  texture  loosely  cellular,  thin,  not  fibrous. 
CitiniiU  laii^a  E.  J  E, 

On  dead  limbs  ofSalix,  London,  Canada.  Feb.,  1890.  (Dear- 
neas,  No.  1,420.) 

Perithecia  scattered,  erumpent,  short  cylindrical  or  obconical,  sub- 
fitipitate,  about  1  mm,  high,  broadly  perforated  or  open  at  the  apex, 
black  and  subshining.  Sporulef  oblong-cylindrical,  hyaline,  con- 
tinuous, 1.V20  s  6-7/1.  on  Imsidla  15-20  x  3,'(. 

This  diifers  from  C.  turgida  Desm.  only  in  its  more  elongated 
perithecia  and  rather  narrower  sporules.  A  form  occurs  on  Car- 
piims  (Dearness,  No.  1,565)  that  cannot  be  distinguished  from  C. 
turgida,  and  it  may  be  as  well  to  consider  our  C.  saliffna  as  only  a 
robust  form  of  that  species. 
H&infltiK  borealii  K.  A  £. 

Ell.  &  Evrht.  N.  A.  F.,  2,785. 

On  leaves  of  Galium  boreale,  British  Columbia.  July,  1889. 
{J.  Macoun.) 

Acervuli  hypophyllous,  scattered,  convex-discoid,  175-200;< 
diam.,  flesh-colored  becoming  darker  when  dry,  subcuticular  at  dret 
but  soon  erimipent-prominent.  Conidia  allantoid,  hyaline,  slightly 
curved,  5-6  x  1,"  on  simple,  slender  hasidia  12-15  x  1-1  if. 

The  parts  of  the  leaf  occupied  by  the  fungus  soon  become  pale 
brown  and  dead.  Haineiia  rubi  (West.)  has  been  sent  from 
Ontario,  Canada,  by  Mr.  Dearness. 
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•OloMMpoiinm  daTiiii  E.  A  E. 

On  podg  of  Vieia    americanay  Berryville,  Wis.     July,   1890. 
.(DaviB,  No.  927.) 

•  Occupying  small  (1-2  mm.),  dead  spots  on  the  pods.  Aoervuli 
'innate,  emmpent  in  small,  pale  rose  colored  pustules.  Gonidia 
•oblong-elliptical,  hyaline,  continuous,  5-8  x  3-4ai. 

Distinguished  from  O.  vicim  E.  &  E.,  as  well  as  from  O,  legumi- 
.nt$  C.  &  H.,  by  its  much  smaller  conidia. 

'OkMwporiiuii  aaMrioannm  B.  A  B. 

On  leaves  of  Vicia  americana,  Berryville,  Wis.  July,  1892. 
(Davis,  No.  928.) 

Spots  amphigenous,  dull  green,  2-3  mm.  diam.,  suborbicular  and 
rather  indefinitely  limited,  only  two  or  three  on  a  leaf  Aoervuli 
innate,  about  80ai  diam.,  pale  rose  color,  erumpent  above.  Conidia 
oblong,  obtuse,  12-16  x  3-3}ai,  on  basidia  of  about  the  same  length. 
Comes  nearest  O.  kwrzianum  Niessl,  but  a  comparison  with  species 
•of  that  species  in  Rab.  F.  Eur.  shows  the  habit  to  be  quite  different. 
OL  vieia  Fauntrey  and  Roum.  has  conidia,  16  x  12^. 

■GloMflporiiua  ribieolnm  £.  A  E. 

On  fruit  of  Bibes  (English  goosebery,  cult.),  Wilmington,  Del. 
June,  1892.    (A.  Commons,  No.  1,961.) 

Acervuli  minute,  numerous,  crowded,  pale,  soon  erumpent  and 
suboonfluent  in  orbicular  patches  }  cm.  across  and  of  a  pale  orange 
•color.  Spores  oblong,  7-12  x  3-3 i/i,  on  stout,  densely  fasciculate 
basidia  about  20/jl  long.  Seems  most  nearly  allied  to  O.  phomoides 
Sacc. 

.GkBOiporinm  oarys  E.  A  £.    (N.  A.  F.,  2783.) 

On  leaves  of  Carya  alba,  London,  Canada.     (Dearness.) 

Spots  amphigenous,  suborbicular,  indefinite,  brown,  1-2  cm.  diam. 

Acervuli  hy pophyllous,  numerous,  80-1 60/i  diam.     Sporules  oblong, « 

continuous,  hyaline,  7-10  x  1-1  i/i. 

Cjliadrotporinm  pliao«li«  E.  A  E. 

On  leaves  of  Phacelia  sericea,  Basin,  Montana.  July,  1892. 
(Kelsey,  No.  1.) 

Amphigenous.  Acervuli  minute,  buried,  numerous,  the  exuding 
^sonidia  making  the  surface  of  the  leaf  white-farinose.  Conidia 
oblong  or  cylindrical,  variable  in  length  (15-40  x  3-3} jtx.) 
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Cylindroiporium  oaryi^nnm  E.  i  E.    N.  A.  F.,  3451. 

On  living  leaves  of  Carya  rnnara,  London,  Canaiia.      (DearDese.) 

Hypophyllous.  spots  iodelinite,  pale  at  firet,  finally  browuish  and 
visible  on  both  »des  of  tiip  leaf.  Acervuli,  minute,  numerons,  pale. 
Sponiles  erumpent  below,  cylindrical,  curved,  with  a  row  of  nuclei, 
25-40  X  Zf. 

In  the  early  stage  of  growth,  this  has  the  aspect  of  a  Ramitlaria. 
KArtonik  rbkbdoipor*  E.  i  E. 

On  leaves  of  Popultig  grandideiitala,  Newfield,  N.  J.  SepL-OcL, 
189-2. 

Spot?  anipliigenous,  numerous,  subengular,  1-4  mm.  diam.,  with 
a  cinereous-wbiW!  center  and  deiiuite,  narrow,  dark  margin,  sur- 
rounded with  a  yellow  anreola.  Acervuli  bypopliyllous,  flesh 
colored,  erumpent,  often  seated  around  the  margin  of  the  spot  with 
one  or  more  in  the  center.  Cooidia  cylindrical,  nearly  straight, 
uniseptate,  20-30  x  2i/',  ends  obtUBe,  much  resembling  the  sporulea 
of  5e/i(orio  popu/i  Beam,  which  is  quite  different  from  this,  having 
true  perithecia  which  are  also  epiphyllous  and  nearly  black. 

The  spots  in  our  fungus  are  uC  first  minute  and  brownish -black, 
but  even  then  surrounded  by  the  yellow  aureola. 
Cnrjueam  eoinicolam  E.  A  B. 

On  the  inner  surface  of  dead  bark  of  C(yrnve  allemifolia,Ijondon, 
Canada.    June,  1892.    (Dearness,  No.  1,892.) 

Acervuli  erumpent,  various,  tubercular,  pulvinate  or  convex, 
black,  punctiform  or  1  mm.  or  more  in  diam.,  and  subconfluent, 
appearing  much  like  the  masses  of  erumpent  spores  of  some  Melan- 
coniiem.  Conidia  v erm i form- fu sold,  O-S-septate,  the  end  celk 
hyaline,  the  others  brown,  mostly  curved,  35-45  x  7-8/i,  on  basidia 
about  half  as  long  or  even  less. 

•  »  .  .  .  HTPHOMYCMTE^. 
Botrytii  psnuoia  E.  i  E. 

On  rotten  maple,  Seattle,  Washington.  March,  1892.  (Mies 
Parker,  No.  60.) 

Hyphie  effused  and  interwoven,  brown,  sub  continuous,  and  sub- 
oppositely  branched,  the  ends  of  the  branches  mostly  a  little  swollen 
and  gpiculiferous,  bearing  the  abundant,  ovate,  hyaline  conidia,  5- 
6  X  3-3!/.. 

The  tufts  of  hyphie  form,  an  olive-brown,  rather  thick,  looaely 
felted  layer  several  centimeters  in  extent 

This  is  B.fairmani  E.  &  E.  in  Herb. 
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Botrytii  affinia  E.  k  E. 

On  decorticated  wood  of  a  decaying,  white  ash  log,  London, 
Canada.    Nov.,  1892.    (Dearness,  No.  2,073.) 

Forms  a  thin  olive-black  velvet-like  coating  on  the  surface  of  the 
wood.  Hyphse  erect,  brownish-olive,  sparingly  and  obscu  rely  septate, 
more  or  less  minutely  rouriculate-roughened,  about  4/i  diam.,  sub- 
dichotomously  branched,  the  branches  near  the  summit  mostly 
opposite,  short  (12-15At),  erect,  slightly  swollen  and  roughened  at 
their  tips  where  are  attached  in  loose  clusters  the  olive-brown, 
globose  or  elliptical  conidia  which  are  4-5/x  in  their  longer 
diameter. 

Scarcely  distinguishable  externally  from  B.  fulig^inosa  C.  &  E., 
but  the  mode  of  branching  is  different  and  the  conidia  larger. 

BamuUria  lethalii  E.  A  E. 

On  living  leaves  of -4c^  ruhrumy  London,  Canada.  June,  1890. 
(Dearness,  No.  1,730).    Sent  also  from  Michigan  by  G.  H.  Hicks. 

Hypophyllous,  forming  at  first  small,  irregular  shaped,  lead- 
colored  patches  along  the  midrib  and  nerves,  generally  toward  the 
apex  of  the  leaf,  which  soon  turns  black  in  these  affected  spots  and 
soon  spreads  over  the  upper  half  of  the  leaf  which  then  becomes  black 
and  dead,  and  soon  crumbles  away.  The  blackened  areas  enclose 
paler,  whitish  spots.  Hyphse  subfasciculate,  simple,  continuous, 
hyaline,  10-15x11-2//,  bearing  at  their  tips  the  subcatenulate, 
oblong,  hyaline  continuous,  5-10  x  2-2iju  conidia. 

The  fungus  is  very  destructive  to  the  leaves. 

Claiteritporinm  pnlehmm  E.  &  E. 

On  bark  of  dead  Carpinua  americana,  London,  Canada.  June, 
1892.    (Dearness,  No.  1,900.) 

Effused,  velvety,  black.  Creeping  hyphae,  septate,  branched, 
interwoven,  with  here  and  there  tufts  of  paler,  straight,  erect-spread- 
ing lance-shaped  hyphse  arising  from  a  membranaceous,  perithecium- 
like  base.  Conidia  clavate,  mostly  a  little  curved,  truncate  or  3-4- 
cleft  at  the  apex,  7-9-septate,  the  upper  cell  paler  and  armed  with 
about  4  lateral  boss-like  tubercles  or  short  horns.  The  whole  prob- 
ably forms  the  conidial  stage  of  some  Pyrenomycete,  of  the  family 
LoiiosphcBriem. 
I>eBdT3rpliinm  tpharioides  E.  A  £. 

On  Bigelovia  douglasii,  Sprucemont,  Nevada.  Oct.,  31,  1892, 
(M.  E.  Jones,  No.  6.) 

12 


PROCEEDIHOS  OP  THE  ACADEMY  OF 


slack  tuberculiform  tufts  od  the  dead  stents,  about 
ro89  und  composed  of  closely  packed  chains  of  conidia  about 
f  aiid  10-I2ii  hroad,  the  aiugle  conidia  being  elliptical, 

,  uniseptate  and  conatricted,  about  20  x  10-1 2/i,  placed  end  to 

ithout  any  connecting  cell. 


ai-es  of  tobacco,  Raleigh,  N.  C.     Oct.,  1891.    (com.,  Gerald 
Ihy.) 

f  vs  arapbigenous,  pale,  becoming  white,  2-o  mm.  diam.,  nith  a 
narrow,  inconspieiiona,  reddisb,  slightly  raised  border,  often  concave 
below.  HypbiB  tufted,  amphigenous,  75-100  x  4-5;i,  !i~3-timea 
geniculate  aboTC  and  sometimes  with  a  short,  lateral  branch  brown, 
septate.  Conidia  slender,  40-75  x  3-31;i,  hyaline,  slightly  curved, 
multiseptate  (mostly  about  6-Mpiate.) 
0«reo*porft  neins  E.  A  E. 

On  leaves  of  Netaea  vertieillata,  Milford,  Del.  Sept.,  1892. 
(Commons.  No.  1,984.) 

Spots  amphigenous,  scattered,  suborbicular  or  irregular,  2-4  mm. 
diam.,  with  a  shaded,  purple  border.  Hyphic  epiphyllous,  tuft«d, 
35-45  X  2)-3,",  continuous,  olivaceous  or  smoky-hyaline,  geniculate 
above.  Conidia  cl a vate- cylindrical,  hyaline,  3-5-( mostly  3-)  septate, 
25-75  x2i-3,'.. 

The  minute  black  tufts  of  byphffi  under  the  hand  lens  resemble 
the  j>erithecia  of  some  Septoria  or  Phylloeticta. 
Ceraoipora  weigsltB  E.  A  E. 

On  leaves  of  Weigeltx  (cult),  Newfield,N.  J.  Sept.,  1889.  Sent 
also  from  Washington,  D,  C.  by  Miss  E.  A.  Southworth. 

Spots  small  (1-2  mm.),  white,  with  a  broad,  shaded,  dark  purple 
border.  Hyphic  in  small  tufts  scattered  thickly  over  the  central 
part  of  the  spot,  geniculate  and  toothed  above  70-90  x  3i-4}/«,  brown, 
continuous.  Conidia  terminal  slender  clavate,  hyaline,  nucleate, 
50-75  x2M,". 
C«Tooip«ra  orotonis  v..  A  E. 

On  leaves  of  CroUm  texcn-iis,  Rockport,  Kansas.  Aug.,  1892. 
(Bartholomew,  No.  S.IO.) 

Spots  indistinct,  pallid,  not  definitely  limited,  finally  subcon6uent 
and  brownish,  giving  the  leaf  a  dirty  withered  look.  Tuft«  moatly 
epiphyllous.  In  small  but  dense  fascicles^,  appearing  under  the  lens 
like  minute,  black  grains  thickly  scattered  over  the  spots.     Hyphra 
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oGyebrowD,  oontiDuoas,  nucleate,  torulose  above  35-50 x 4m- 
Conidia  obdavate,  brownish,  obtuse,  nearly  straight,  faintly  1-4- 
eeptate,  40-90  x  4-5ai. 

Quite  distinct  from  (7.  crotonifolia  Cke.  which  is  on  definite  spots 
and  has  much  shorter  hyphsd  and  smaller  conidia. 

Ceroofpora  dititiima  E.  A  E. 

On  leaves  of  Cnicus  undulaiusj  Rockport,  Kansas.     June,  1892. 
(E.  Bartholomew,  No.  605.) 

Spots  dirty  brown,  subindefinite,  suborbicular,  3-5  mm.  diam. 
Hyphffi  amphig^ious,  densely  tufted  on  a  dark  colored,  tubercular 
base  75-85ai  diam.,  short  (15-20x2§-3/i.),  subhy aline,  toothed 
above  and  subobtuse,  simple,  continuous,  30-75  x  4-6/i,  subhyaline, 
straight,  oblong  or  obclavate,  3-5-septate. 

Cheiromyeei  oomatni  E.  k  E. 

On  decorticated  Azalea^  Newfield,  N.  J.    June,  1877. 

Gregarious  on  the  bleached  surface  of  the  wood.  Acer  vuli  minute 
(i-f  mm.  long),  subhysteriiform-erumpent,  black.  Conidia  multi- 
partite, the  divisions  (nearly  100  in  number)  subcylindrical,  some- 
what attenuated  above,  35-40  x  2-2  Jm,  5-7-septate,  hyaline,  imited 
At  base  so  as  to  form  a  brush-like  tuft  15-20/i  thick.  The  tuft» 
*^se  directly  from  the  cells  of  the  proligerous  layer,  without  any 
distinct  basidia.  The  habit  is  the  same  as  that  of  C.  beaumontii  B. 
^  C.  as  distributed  in  N.  A.  F.,  762,  and  like  that  species  and  C 
ttnetzts  Pk.,  differs  considerably  from  the  species  figured  by  Berk,  in 
Int.  Crypt.  Bot.  in  the  absence  of  any  pulvinate  stromatic  base. 

▼olateUa  bartholomeBi  £.  A  £. 

On  leaves  of  Sporobolus  asper,  Rockport,  Kansas.  Sept.,  1892. 
C^-  Bartholomew.) 

^porodochia  evenly  scattered,  hemispherical  or  oblong-hemispher- 

ical,  olive-black,  i- J  mm.  diam.,  made  up  of  closely  packed,  oblong- 

<5yiindrical,  olivaceous,  2-nucleate,  9-11  x  2  J/z  conidia  arising  directly 

f^tti  the  proligerous  layer,  without  any  visible  sporophores,  the 

^hole  surrounded  by  an  imperfectly  developed,  membranaceous  ring 

or  border  subtended  by  a  few  (3-6)  erect-spreading  olivaceous,  con- 

wiuous  bristles  4-5,a  thick  at  base  and  tapering  to  the  obtuse,  sub- 

l^yaline  apex. 

Itigaiaa  liriod«ndri  E.  A  E. 

On  fading  leaves  of  Liriodendron  tulipifera,  Saltillo,  Mississippi. 
Oct,  1892.    (Tracy,  No.  1,829.) 


te  ampbigenoua,  subinde finite,  dark  brown,  with    a  yellow* 

d  border,  3-5  mm.  diam.      Acervuli  niimeroua,  hypopbylious, 

uing  circumferentiolly  on  the  spots  ao  ae  to  leave  the  center 

Conidia  oblong-cylindrical,  brown,  1-3  (mostly  3-)  septate, 

I  X  3  j— 4jU,  not  constricted  at  the  septa,  3-4-or  more-CBl«aulate, 

witenuUc  sometiines  branching  above. 


J 
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March  7. 
The  President,  General  Isaac  J.  Wistar,  in  the  chair. 
Fifty-four  persons  present. 


March  14. 

Geo.  H.  Horn,  M.  D.,  in  the  chair. 

Thirty-five  persons  present. 

The  deaths  of  Mrs.  Louisa  J.  Roberts  and  Geo.  De  B.  Keim, 
members,  were  announced. 

Papers  under  the  following  titles  were  presented  for  publication  :^- 

"  The  Glandular  Hairs  of  Brasenia  peltata  Pursh/'  by  Ida  A 
Keller. 

"Notes  on  Choeropsis  liberiensis  Morton,"  by  Henry  C. 
Chapman,  D.  D. 


March  21. 

The  President,  General  Isaac  J.  Wistar,  in  the  chair. 

Fifty-one  persons  present. 

The  death  of  Wm.  B.  Rogers,  a  member,  was  announced. 


March  28. 

The  President,  General  Isaac  J.  Wistar,  in  the  chair. 

Forty-six  persons  present. 

The  following  were  elected  members  : 

Samuel  R.  Shipley,  Henry  Winsor,  Thomas  H.  Dougherty, 
Edgar  W.  Earle,  Henry  Hazlehurst,  John  A.  Brown,  Jr.,  Frank 
Thomson,  George  B.  Roberts,  Enoch  Lewis,  Francis  B.  Reeves, 
Thomas  McKean,  Edw.  H.  Coates,  Sutherland  M.  Prevost, 
Hampton  L.  Carson,  Crawford  Arnold,  Sydney  F.  Tyler,  Richard 
M.  Cadwalader,  Robert  Wain  Ryers,  Joshua  L.  Baily,  J.  Bayard 
Henry  and  Charles  Chauncey. 

The  following  were  ordered  to  be  printed : — 
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ROTES  OK  SOME  HIKEEALB  AND  BOCKS. 

BY    ]i.   GOLDSMITH. 

PiMELlTE.  The  material  wns  found  by  Mr.  Theo.  D,  Rand  on  hia 
property  at  Rfujnor,  Delaware  Co.,  Pennn,,  at  a  moderate  depth.  It 
is  soft  and  very  tioety  micaceous,  having  an  apple  green  color  and  is 
greasy  to  the  feel.  Specific  gravity  was  found  with  the  Thoulet 
solution  to  be  2-596. 

Beneath  the  microscope  it  shows  irr^ttlar  outlines.  Dichroism 
none.  Interference  colors  brilliant.  Acleavageis  noticed  in  a  direc- 
tion apparently  at  right  angles  to  the  plat«E  which  give  an  inclined 
extinction  on  rotating  the  object.  The  mineral  is  therefore  defined 
as  crystallized  and  may  belong  to  the  monoclinic  Bystem. 

It  is  not  fusible.  With  carbonate  of  soda  on  charcoal  it  affords  a 
black  muss  containing  nickel.  With  the  fluses  it  shows  silica,  nickel 
and  iron.  Hydrochloric  acid  decomposes  it  on  boiliug,  leaving 
some  mixed  sand ;  after  repeated  boiling  with  the  acid  the  insoluble 
portion  was  found  to  be  311  per  cent,  of  the  whole  nwss. 

The  soluble  part,  which  is  supposed  to  be  the  pimellte,  being  so 
intjmately  mixed  with  the  insoluble  impure  sand,  I  analyzed 
quantitatively  with  the  fallowing  result ; 

Silica 45  93  per  cent 0^24-49 

Magnesia 3444  percent O^^IS'TT"^ 

Nickeloxid 7-69  percent O^  l-66i-=25.81 

Water 11-68  percent 0=10-38  J 

Which  gives  the  ratios  of  SiO,  :  EO  : :  1  :  r05.  A  unisilicate, 
which  may  be  represented  in  this  form  r  (Mg,  -f-  Ni,  -f-  H.)  O- 
SiO,. 

If  ever  the  mineral  pimelite  is  found  and  analysed  in  a  purer 
state  it  may  possibly  have  the  above  composition ;  but  the  Radnor 
mineral  is  a  mixture. 

AsBEFEKRiTE.  This  vanity  of  amphibole  occurs  mixed  with 
cobalt  and  nickeliferous  pyrites  on  calcite.  It  occurs  abundantly  as 
a  secondary  product  in  the  iron  mine  near  the  Falls  of  French  Creek, 
Chester  Co.,  Penna.  It  is  mostly  on  the  calcite,  but  some  of  it  has 
crystallized  within  it,  giving  the  calcite  a  greenish  tint.  The 
asbeferrite,  whendry,  has  a  faintgreen  color;  if  wet,  as  it  comes  out 
of  the  mine,  it  appears  dark  green.     Tbe  best  designation  may  be 
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grajish-gieen.  Apparently  it  is  amorphous  macroscbpically,  in 
reality  crystallized  in  fine  fibres  which  lie  in  all  directions  as  if 
felted  together.  The  crystals  as  seen  under  the  microscope  are 
mostly  very  thin  and  appear  colorless,  but  those  which  are  thicker 
show  a  green  color  and  with  one  nicol  prism ;  when  the  object  is 
rotated,  a  second  color,  yellow,  is  observed.  The  thicker  crystals 
are  therefore  dichroic.  These  latter,  when  viewed  parallel  with  the 
orthodiagoual  plane,  show  this  dichroic  property  particularly,  but  it 
is  extinguished  parallel  to  their  longer  axis,  between  the  crossed 
nicols.  The  extinction  parallel  to  the  clinodiagonal  I  determined 
to  be  equal  to— 28^.  The  color  of  interference  of  this  latter  plane 
was  a  bright  yellow,  but  parallel  to  the  orthodiagonal  it  was  blue. 
These  optical  characters  indicate  that  this  variety  of  amphibole  is 
monoclinic. 

The  hardness  is  not  determinable.    Specific  gravity=2*6. 

Heated  in  the  oxidizing  flame  it  assumes  a  rusty  color,  fusing  with 
difficulty  to  a  black  mass ;  in  the  reducing  flame  it  becomes  gray. 
With  the  fluxes  iron  and  silica  are  indicated. 

The  analytical  result  was  as  follows : 

SiO, 48*45  per  cent. 

Fe,0, 33-90  per  cent. 

CaO 11-80  per  cent. 

MgO 6-23  per  cent. 

A  trace  of  manganese  was  observed  but  not  determined  quantita- 
tively. 

The  composition  of  byssolite  of  Saussure  is  nearly  the  above,  but 
this  variety  occurs  as  stifl*,  shining,  bristle-like  crystals,  not  felt-like 
as  is  the  case  with  the  dull,  soil  material  under  discussion.  At  any 
rate  it  is  but  a  variety  of  amphibole  and  compares  better  with  the 
Scandinavian  mineral  asbeferrite. 

Cacoxenite.  This  species  occurs  on  limonite  at  Beartown,  Lan- 
caster Co.,  Penna.  The  reddish-yellow  radiating  tufls  are  made  up 
of  very  fine,  fragile  crystals  whose  hardness  cannot  be  determined. 
It  is  entirely  soluble  in  nitric  acid,  and  the  solution  gives  reactions 
for  phosphoric  acid  and  iron.     It  also  contains  water. 

Beneath  the  microscope  the  orthorhombic  forms  are  clearly 
observable,  as  (110)  (001).  They  are  dichroic  ;  gray  when  parallel 
with  the  lower  nicol  and  yellow  when  at  a  right  angle  to  it.  Between 
the  crossed  nicols  superb  interference  colors  of  orange,  yellow,  blue 
and  violet  appear.    This  seems  singular  because  the  crystals  do  not 
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niich  difference  in  thickness.     Extinction  invariably  parallel 

longer  ax  la. 

ncite-schiat,  also  called  hydromica  schist,  has  been  observed 

reral  outcrops  about  one  mite  north  of  Berwyn,  Pa.     It  is  a 

"ling    aoft    schistose    rock    much    interspersed    with    quartz. 

to  the  layers  it  is  smooth  and  fatty  to  the  touch  ;  at  right 

to  it,  rather  sharp  and  rough.      It  is  eo  brittle  that  traus- 

.  sections  are  difficult  to  make. 

h  the  microscope  the  section  gave  indications  of  the  fragmental 
»ureof  its  constituents.  These  are  the  peculiar  leaflets  of  Eericite, 
'ery  irregular  in  outline  and  in  distribution,  and  fragments  of  a  feld- 
r,  which  Is  probably  ortboclase,  and  quartz.  As  accessories  I  found 
suiiie  chlorite  having  faljit  dichroic  properties  playing  between 
green  and  brown.  A  multitude  of  acicular  crystals  is  strewn 
through  the  mass  which  seem  to  be  apatite.  Phosphoric  acid  and 
lime  were  found  by  chemical  t^sis. 

AMPiiiBOLiTt:.  This  is  a  jierfectly  black  rock  found  at  Swartb- 
more,  Delaware  Co.,  Penna.  There  are  lines  which  indicate  strati- 
fication and  it  may  be  therefore  of  metamorphic  origin.  The 
fracture  is  curved.  The  hand  specimen  is  of  an  even,  cryataUine 
structuie  throughout  the  muss,  but  the  crystals  are  not  lying  all 
in  the  same  direction.  It  is  very  compact  and  sound  without  any 
sign  of  weathering  or  decomposition.  It  is  apparently  nothing 
but  arophibole,  so  far  as  the  ordinary  vision  goes.  In  thin  section, 
however,  there  are,  beside  the  amphibole,  small  Irregular  shaped  frag- 
ments of  feldspar,  mica  and  quartz,  and  magnetite  in  fair  quantitv. 
Gabbro-Puosoi-ite.  Mr.  Theo.  D,  Rand  showed  me  in  a  not 
very  deep  ravine  near  Radnor  Station,  Delaware  Co.,  Penna.,  a  rock 
of  very  dark  color,  fine-grained  and  tough  which  had  not  been 
determined.  He  is  of  the  opinion  that  the  rock  is  in  its  original 
position,  which  may  be  correct,  although  I  have  not  been  able  to 
see  the  proofs  of  it.     It  seems  to  me  to  be  an  isolated  boulder. 

If  struck  with  the  hammer  it  does  not  give  a  metallic  sound,  but 
its  mineralogical  composition  seems  to  indicate  a  phonolite.  The 
thin  section  magnified  100  diameters  gave  the  following  result; 
Figure  1,  sanidine,  plagioclastic  feldspar,  dinllage  and  magnetite. 

Phonolete.  About  a  mile  east  of  French  Creek  Falls  Station 
Chester  Co.,  Penna.,  occurs  a  dyke  whose  rock  splits  in  slabs  after 
heating  it  and  marking  with  the  chisel  and  hammer  the  direction  in 
which  the  division  shall  take  place.     I  have  seen  plates  of  }  inch  in 
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thickneBB.  When  struck  with  a  hammer  it  gives  a  clear  metallic 
8oand;  even  the  knuckles  or  the  finger  nails  produce  an  audible 
ring.  It  is  fine  grained,  compact,  tough, .rough  to  the  touch  and  of 
dark  gray  color ;  not  weathered. 

The  thin  section  exhibits  under  ordinary  light  much  colorless 
material  with  some  dark,  irregularly  outlined  patches.  Dichroism 
hardly  any.  Between  the  crossed  nicols  the  following  minerals 
became  visible :  Plagioclastic  feldspar,  sanidine,  augite,  diallage, 
amphibole,  ilmenite  with  borders  of  leucoxene.  Glass  was  not 
found. 

Similar  thin  slabs  of  the  same  material  were  found  in  two  other 
localities.  The  one  near  the  dyke  at  Schwenksville  near  Perkiomen 
Creek  and  the  other  on  the  dyke  near  Tylersport,  Montgomery  County, 
Pa.  Both  slabs  were  about  i  inch  thick  and  weathered.  The  mere 
touch  with  the  fingers  emitted  a  sound.  The  mineral  composition  in 
general  is  the  same  as  the  rock  from  Little  French  Creek  Falls. 

An  Altered  Phonolite.  A  flat  slab,  of  about  a  i  inch  in 
thickness,  having  the  appearance  of  micaceous  gneigs  and  a  decided 
metallic  sound  when  touched  or  struck  was  found  not  far  from  the 
<l7keat  West  Conshohocken,  Montgomery  County,  Pa.  A  thin 
section  observed  under  the  microscope  indicated  a  glassy  feldspar 
having  the  characters  of  sanidine.  This  latter  species  was  compared 
^th  the  sanidine  bearing  trachyte  from  Sicily  and  Vesuvius  and 
^ms  to  be  identical  therewith.  Besides  this  glassy  orthoclastic 
feldspar  a  mica  and  quartz  are  present.  There  are  also  some  very 
thin  fibrous  microlites,  which  are  probably  a  silicate,  and  ferric  oxid. 
Id  the  whole  the  mixture  of  minerals  present  in  this  peculiar  slab  is 
fine  grained  and  very  brittle.  If  the  glassy  feldspar  should  prove 
to  be  true  sanidine,  the  rock  would  be  a  new  variety  of  gneiss,  and, 
nnoe  sanidine  occurs  only  in  eruptive  rocks  a  somewhat  singular 
<ierivation  would  be  indicated.  It  is  evident  that  the  glassy  feld- 
^f  resists  the  action  of  metamorphic  influences  longer  than  the 
plagioclastic  feldspars ;  the  latter  having  entirely  disappeared  in  this 
«tered  phonolite,  being,  as  it  seems,changed  into  mica  and  quartz. 
%  ia  believed  to  be  possible,  since  labradorite  contains  about  53 
P^  cent,  of  silica,  muscovite  46  per  cent.  The  diflerence  of  the  silica 
would  be  liberated  and,  in  the  course  of  time  crystallize  into  quartz. 

GiBBBO-PHONOLrrE.  About  ten  miles  east  of  Quakertown, 
Bucks  County,  Pa.,  a  conical  hill  rises,  named  by  the  people,  Haycock 
Moontain.    On  the  slope,  near  the  top  of  this  hill,  is  an  outcrop  of 
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leoua  rock  in  the  form  of  slabs  and  huge  boulders.  These  were 
'•'■lerally  called  trap  bj  our  geological  frieDds,  but  the  people  call 

)ni  ringing  rocks ;  or,  ^i'hut  means  the  same,  klinkBtones.  The 
exposure  is  a  large  one,  but,  on  inspection  it  nas  found  that  the  tresi 
encroach  upon  it  and  have  already  conquered  a  considerable  area  of 
the  outcrop.  They  will  probably  in  time  cover  the  entire  locality 
which  is  called  the  Stony  Garden  by  the  people  who  go  there  on 
picnics. 

The  klinkatouea,  as  they  are  called  (or,  more  properly  speaking 
phonolitea).  produce  a  raetallic  sound  when  struck  by  a  hammer, 
and  the  sound  differs  with  almost  every  block  or  slab. 

It  is  known  that  these  rocks  are  basic  in  their  chemical  relations 
and  this  fact  was  fully  eslablished  by  my  having,  after  a  careful 
eiaminatiou  of  some  specimens,  obtained  52'16%  of  silica  (SiO,.) 

These  phonolites,  if  not  afiected  by  atmospheric  indueuce,  are  of 
a  dark  color;  but  they  become  ash-gray  externally  whenever  exposed 
to  the  air.  They  are  tough  aud  mostly  fine-grained;  so  much  so 
that,  niacroscopically,  it  is  utterly  impoBsible  to  determine  their 
minerulogical  composition,  although,  with  the  lud  of  the  pocket  lens, 
a  few  crystals  may  be  seen.  The  thin  section  (fig,  2)  had  to  be 
magnified  100  diameters  to  make  the  coniponeote  visible.  It  was 
compared  with  standard  rock  slides ;  diallage,  plagioclastic  feldspar, 
sanidine,  amphibole  and  magnetite. 

Inasmuch  as  the  composition  embodied  in  the^  rocks  constitutes 
a  gabbro.  I  have  proposed  the  name  gabbro-phonolite  for  this,  the 
first  American  phonolite. 

Another  dykeofphonolite,  of  essentially  the  same  character  and 
of  nearly  the  same  composition,  is  exposed  in  Bucks  County  near 
the  Delaware  River,  opposite  Holland  Station,  New  Jersey. 

Three  miles  north  of  Pottstown,  Montgomery  County,  Pa.,  is  a  fine 
exposure  of  the  same  kind  of  phonolite  as  described  above.  The 
people  of  the  town  call  it  the  Ringing  Hill.  As  it  is  easily  reached 
it  is  used  as  a  pleasure  grove.  The  encroaching  trees  will,  in  all 
probability  cover  the  entire  outcrop,  the  greater  part  having  already 
been  covered  up. 

In  PI.  II,  figure  3,  I  have  tried  to  illustrate  a  thin  section  of 
gabbro-phonolite  collected  from  the  dyke  through  which  the  North 
Pennsylvania  Railroad  passes.  The  point  is  about  two  miles  north 
of  Quakertown,  Bucks  County,  Pa.  A  description  may  appear 
superfluous  because  the  composition  is  so  nearly  like  the  one  from 
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Hftjoock  Mountain  except  that  the  sound  emitted  is  not  so  highly 
metallic  as  in  the  case  of  the  latter.  There  are,  however,  twins  of 
diallage  in  the  section  which  will  easily  be  recognized  by  those  inter- 
ested in  the  subject.  The  sanidine  is  present  in  less  quantity  than 
the  plagioclastic  feldspar  which  seems  to  be  labradorite.  Huge 
blocks,  rounded  by  weathering,  occur  in  the  neighboring  fields  in 
great  abundance.  Specimens  collected  and  studied  in  the  same  way, 
gave  the  same  general  results,  and  have  therefore  not  travelled  any 
great  distance. 

Mr.  Theo.  D.  Rand  collected  two  specimens  of  rock  which  he  sub- 
mitted to  me  for  determination.  The  one  was  found  at  Buck  Run, 
2  miles  southwest  of  Morton ville,  Chester  County,  Pa. ;  and  the  other 
from  2  miles  south-southeast  of  Thorndale,  Chester  County,  Pa. 
Both  specimens  proved  to  be  the  same  kind  of  gabbro-phonolite. 
Slight  differences  are  noticed  in  the  Mortonville  rock ;  beside  the 
sanidine,  plagioclastic  feldspar,  the  diallage  and  augite,  there  is  some 
hematite  beside  the  magnetite. 

The  Thorndale  rock  is  the  same  in  composition  except  that 
some  chlorite  was  recognized  in  the  mixture. 

Gbanulite.  The  specimen  was  collected  in  the  quarry  at  Pigeon 
Cove,  Mass.,  by  Mr.  Theo.  D.  Rand  who  told  me  that  the  quarrymen 
complained  of  the  extreme  hardness  of  the  rock,  which  they  could 
not  account  for.  I  was  requested  to  investigate  it  and  to  ascertain 
what  the  cause  of  the  extreme  hardness  might  be. 

The  hand  specimen  is  a  coarse  grained,  mostly  light  colored  rock 
uitermixed  irregularly  with  large  black  patches  having  a  metallic 
lustre.    The  rock  contains  no  mica. 

The  thin  section  (PL  II,  Gg,  4)  as  observed  beneath  the  micrascope 
^owed  the  constituent  minerals  to  be  orthoclastic  feldspar,  quartz 
and  magnetite.  It  is  essentially  the  same  rock  which  is  so  exten- 
^^ely  used  in  Philadelphia  for  Belgian  block  pavements. 

The  feldspar  and  the  quartz  are  interpenetrated  and  can  be  best 
'^cognized  by  reflected  light ;  when  so  examined  the  quartz  appears 
dark  and  the  feldspar  light.  With  the  aid  of  the  polarized  ray  the 
Interference  phenomena  of  the  two  mineral  species  are  clearly  shown  ; 
the  reflected  ray  however,  shows  it  to  the  best  advantage  especially 
for  the  shading  in  the  illustration.  The  contour  was  drawn  with 
the  pen  and  the  aid  of  a  rectangular  prism  (Dr.  Piffards)  which 
projects  the  picture  of  the  slide  upon  the  paper.  Under  these  con- 
ditions the  contour  can  be  drawn  with  accuracy  and  ease,  provided 
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ae  has  enough  ligbt.  The  section  as  drawn  ahowa  how  intimately  the 
-lUartz  and  feldspar  are  mixed.  The  two  species  are  so  commingled 
as  to  indicate  that  they  must  have  crystallized  eimultaneously,  the 
greater  hardness  seeming  to  be  due  to  a  somewhat  greater  proportion 
of  quartz. 

Explanation  of  Plates  I  and  II. 

Figure  1.  Gabbro  Phonolite,  Radnor,  Magnified  100  diameters 
shows,  (1)  Sanidine,  (2)  Plagioclaslic  Feldspar,  (3)  Diallage,  (4) 
Magnetite. 

Figure  2.  Gabbro  Phonolite,  10  miles  east  of  Quakertown. 
X  100 ;  (1)  Diallage,  (2)  Plagioclastic  Feldspar,  (3)  Sanidine,  (4) 
Amphibole,  (5)  Itlagnetite. 

Figure  3.  Gabbro  Phonolite,  north  of  Quakertown,  X  15  I  (1) 
Diallage,  (2)  Plagioclastic  Feldspar,  (3)  Magnetite,  (4)  Amphibole, 
(5)  Sanidine. 

Figure  4,  Granulite,  Pigeon  Cove,  Maaa.  X  15  ;  (1)  Orthoclas- 
tic  Feldspar,  the  dark  portion  quartz,  (3)  Magnetite, 
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A  COVTSIBUTIOK  TO  THE  HERPETOLOOT  OF  BBITI8H  COLUXBIA. 

BY   E.   D.   COPE. 

The  present  paper  records  the  species  contained  Id  two  collections 
made  in  British  Columbia.  The  first  and  less  extensive  was  made  by 
Dr.  and  Mrs.  G.  F.  Bodington,  at  Hatzic  in  the  Matsqui  Country,  on 
the  Frazer  River,  near  to  the  United  States  line.  The  fauna  is  that 
of  the  Pacific  Coast.  The  other  and  more  considerable  collection 
was  made  by  Samuel  N.  Rhoads,  of  Philadelphia,  during  an  exten- 
sive exploration  of  the  country,  made  in  the  interest  of  zoological 
science.  His  route  extended  from  Tacoma  (Washington)  to  Vic- 
toria on  Vancouver  Island,  and  thence  to  Ashcroft  in  the  arid 
region  east  of  the  Cascade  Mountains.  Then  it  led  one  hundred 
and  fifty  miles  north  to  Lake  La  Hache  about  lat.  52^ ;  and  then 
returning  to  Ashcroft  it  extended  eastward  to  the  western  base  of 
the  Selkirk  Range  at  Sicamoos,  and  to  Vernon  a  little  further 
south.  Mr.  Rhoads  returned  to  Revelstoke  on  the  Columbia  River, 
and  descended  that  stream  about  two  hundred  miles  to  Nelson,  on 
Eootenay  Lake.  Thence  he  went  east  to  Field,  near  the  summit  of 
the  Rocky  Mountains.  The  species  collected  represent  a  great 
variety  of  climate  and  altitude.  Thus  species  from  Tacoma  and 
Victoria  represent  the  humid  coast  fauna,  and  those  from  Ashcroft 
eastward,  belong  to  an  arid  and  elevated  country.  No  species  were 
found  as  far  north  as  Lake  La  Hache.  The  species  from  the  Rocky 
Mountains  represent  a  more  elevated  and  less  arid  condition  than 
those  prevailing  at  Ashcrofl. 

BATRACHIA. 

Amblystoma  maorodaotylum  Baird. 

Large  specimens  from  Hatzic. 
Biemyetylus  torosus  Each. 

Specimens  from  Tacoma,  Hatzic,  and  Victoria,  B.  C. 
Bnfo  eolambienBit  B.  k  G. 

Hatzic  and  Field,  B.  C,  in  the  Rocky  Mountains. 
Hyla  r«gilU  B.  k  G. 

Numerous  specimens  from  Tacoma  and  from  Hatzic. 
Baam  agilii  aurora  6.  A  G. 

Abundant  at  Tacoma  and  Hatzic. 
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wmporsriK  pretioM  It.  A  •'. 

a,  B.  C,  ami  Field,  B,  C,  in  the  Rocky  MounUiDB — 
In     spocimeua, 

BbdIi  TirBiMiii  Kahn, 

A  small  specimeD,  having  the  general  uppeamnce  of  the  sub- 
species braehyeephala  Cope,  but  with  the  length  of  the  head  entering 
the  total  leas  than  three  times.     From  the  plaina  east  of  the  Rocky 
Mountains. 
Spea  hammoiidii  iatcrniDatBJia  Capa. 

A  single  specimen  from  VeriioD,  B,  C.  The  frontoparietal 
foutiiuelle  13  closed,  aud  the  supraorbital  borders  are  thickened, 
BO  as  to  give  the  profile  a  distinct  convexity.  The  discovery  of 
this  species,  so  far  north,  greatly  extends  its  range. 

REFTILIA. 
Pitfophii  lafi  belloaa  B.  S.  <i. 

Vernon. 
EntaeDii  leptooepbala  13.  Jl  i). 

An  interesting  series  of  eight  specimens  waa  obtained  by  Mr. 
Rhoadfi,  live  from  Tacoina  aud  three  from  Victoria.  B.  C.  He  did 
not  obtain  it  from  any  locality  east  of  the  latter  point.  In  my  paper 
on  the  Characters  and  Variations  of  the  Snakes  of  North  America,' 
p.  660, 1  state  that  of  the  s|ieciniens  in  the  National  Museum,  rather 
less  than  half  have  two  preocular  plates,  aud  one  half  have  seven- 
teen and  the  other  half  nineteen  rows  of  scales.  Of  the  eight  speci- 
mens brought  by  Mr.  Rhoads,  six  have  two,  and  two  have  three 
preoculars;  one  of  the  latter  coming  from  Tacoma  and  one  from 
Victoria.  Sis  have  seventeen  rows  of  scales,  and  two  have  nineteen, 
both  the  latter  from  Taeoma.  The  distinctive  characters  of  the 
species  are  thus  confirmed.  The  ground  color  in  two  of  the  Tacoma 
specimens  is  black,  and  the  others  brown.  All  of  the  Victoria 
specimens  are  brown,  and  two  of  them  have  a  red  dorsal  stripe. 

EuUsnia  sirUlil  triliaeata  <.'o|>e.  I.  .lugi.  cit.  0i)2-b. 

F'our  specimens,  two  from  Tiicoma,  and  one  e.ich  from  Hatzic 
and  Sicamoos,  B,  C.  The  last  two  specimens  are  typical  E.  a. 
trillneata,  but  in  the  two  from  Tacoma  the  dorsal  stripe  marks  only 
a  single  row  of  scales,  and  the  lateral  is  principally  on  one  row, 
and  partly  on  another.     It  is  not  unlikely  that  the  two  subspecies 

'  Proceeds.  U.  S.  Nail.  Museum,  18K,  p.  589  (pub.  Sept.  1,  18l)2). 
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—E.  8,  piekeringii  and  E.  8.  irilineata — may  have  to  be  united. 
In  my  key  of  subspecies  of  E,  airtalU,  the  E.  8.  pick^ngii  was  placed 
ioadverteDtly  in  section  III,  while  it  should  have  been  placed  in 

action  rV. 

StU«BiA  lirtalii  parietalif  Say. 

Three  from  Hatzic,  two  from  Sicamoos,  B.  C,  and  one  from 
Nelson  and  Vernon,  B.  C,  respectively.  Constant  to  its  characters 
in  the  interior,  but  the  three  specimens  from  Hatzic  show  an  approach 
to  the  trilinecUa  form.  This  is  produced  by  a  diminution  in  the  size 
of  the  red  spots  anteriorly,  and  their  obliteration  on  the  posterior 
part  of  the  body  and  on  the  tail. 

Itttaenia  elegans  lineaUta  Cope. 
Two  from  Tacoma,  and  one  from  Sicamoos,  B.  C. 

SatMnia  elegani  vagrans  B.  A  0. 

Three  from  Nelson,  B.  C. 
<'rottliu  oonflaentns  Ineifer  B.  A  G. 

Vemon, 


Total  number  of  species  obtained,  thirteen,  of  which  eight  are 
hatrachians  and  five  snakes,  two  of  the  latter  represented  by  two 
sabspecies  each. 

An  interesting  feature  in  this  collection  is  the  remarkable  exten- 
sion of  the  northern  range  of  the  Spea  hammondiiintermontanafSnd 
the  PUyophi8  8ayi  bellona.  The  former  had  not  been  known  pre- 
viously north  of  Pyramid  Lake,  Nevada,  and  the  latter,  north  of 
^e  Humboldt  River  in  the  same  State. 

Both  are  restricted  to  the  Great  Basin,  and  their  northern  range 
iiidicates  the  extension  of  the  fauna  to  a  higher  latitude  than  has 
^n  hitherto  known.  This  is  consistent  with  the  physical  charac- 
ters of  the  country,  and  with  the  indications  furnished  by  the  bird- 
J^fe,  as  I  am  informed  by  Mr.  Rhoads.  Ainother  peculiarity  is  the 
occurrence  of  Orotalus  conj(uentu8  ludfer  in  the  same  region,  instead 
of  the  Great  Basin  form  C  c.  leconteL  The  former  is  the  coast 
species,  and  has  never  been  detected  in  the  Great  Basin. 

The  species  are  distributed  according  to  districts,  as  follows : 

PACIFIC    COAST. 

Diemyciylu8  toro8U8. 
Hyla  regilla, 
JRana  agilU  aurora. 
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Eutaenia  leptoeephala. 
Eutaenia  nrtalie  pickfringii. 
Eiitaenia  eleijans  Hneolata. 


ARID    REGION. 


Spea  hammondli  intermontana. 

Pityophis  tayi  bellona. 
Eitlaenia  thialit  parietalil, 

Orotalus  confiufiitus  lucifer. 


Mana  temporaria  pretioia. 
Eitlaenia  airtalit  parietalit, 
Eulaenia  sirtalU  Irilineata, 
Evtaetiia  elegane  Hneolata. 
Efdaenia  etegam  vngrane. 

THE   FLAIBS. 

Rana  t'ireeeent. 

Bufo  cohimhUnnt  was  sent  from  the  coast  and  from  the  Rocky 
Mountain  region.  It  occurs  also  in  the  arid  region  iu  Oregon, 
Evitaenia  girlalie  parietalit  has  the  sitme  distribution. 

Atnblyttoma  maerodadylum  has  not  been  previously  recorded  from 
British  Columbia,  although  ils  occurrence  at  Poget  Sound  would 
lead  ue  to  expect  it. 
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K0TE8  OK  CH0ES0P8I8  LIBESIXH8I8  (Morton). 
BY  HENRY   C.   CHAPMAN,  M.  D. 

It  is  well-known  that  the  late  Dr.  Samuel  G.  Morton,  regarding  cer- 
tain peculiarities  presented  by  the  skull  of  the  hippopotamus  inhab- 
iting the  west  coast  of  Africa  as  specific  in  character,  proposed  in 
communications  made  to  the  Academy^  that  the  latter  should  be 
distinguished  from  that  of  the  east  coast  as  Hippopotamus  minora 
afterward  liberiensU,  the  former  retaining  the  name  of  Hippopot- 
amus amphibius  given  to  it  by  Linnaeus.'  The  Academy  having 
afterward  acquired  an  entire  skeleton  of  theLiberian  hippopotamus, 
the  late  Dt,  Leidy  took  up  anew  the  study  of  its  osteology 
and  more  especially  of  the  skull.  After  a  most  careful  com- 
parison of  the  skulls  of  the  two  species,  Dr.  Leidy  came  to  the 
conclusion  that  the  hippopotamus  of  Liberia  differed  so  much 
from  that  inhabiting  the  Nile,  the  Cape  of  Good  Hope,  etc.,  that  the 
Liberian  animal  should  be  considered  as  constituting,  nptonly  a  dis- 
tinct species,  but  a  distinct  genus,  and  proposed'  that  the  new 
genus  should  be  named  Chaerodes,  Learning,  however,  that  this 
name  had  already  been  appropriated,  having  been  previously  given 
to  an  insect.  Dr.  Leidy  suggested  that  the  name  Chaerodes  should 
be  changed  to  Choeropsis,*  While  Dr.  Leidy's  views  as  to  the 
generic  distinction  between  Hippopotamxis  and  Choeropsis  have  been 
accepted  by  such  high  authorities  as  Gratiolet,^  Milne  Edwards'  and 
Huxley^  by  many  zoologists  Choeropsis  is  regarded  as  a  species  of 
Hippopotamus,  and  by  some  only  as  a  variety  of  Hippopotamus 

»  Proc.  Acad.  N.  S..  1844,  Vol.  2,  p.  14;  Journal  A.  N.  S.,  Vol.  1, 1849,  p.  231. 
»  Syst.  Nat  12  ed..  Vol.  1,  p.  10, 1766. 
»  Proc.  A.  N.  S.,  1862.  Vol.  6.  p.  52. 

♦  Journal  A.  N.  S..  2  Scr.,  Vol.  2,  1853,  p.  213. 

^Recherches  sur  Tanatomie  de  I'Hippopotanie,  Paris,  1867,  p.  202.  Gratiolet 
apparently  ignorant  of  Leidy*s  description,  named  the  Liberian  hippopotamus 
IHtcmeodon. 

*  Recherches  sur  les  Mammiferes,  Paris,  1868-1874,  p.  43. 

'  Huxley,  Anatomy  of  Veitebrated  Animals,  1872,  p.  319.  At  least,  Huxley 
says,  "  The  Hippopotamidse  are  represented  at  present  only  by  the  genera  Htppo- 
pciamus  and  Ckaeropusy  **  Ckaeropw  has  only  two  incisors  in  the  lower  jaw  " 
Chatropus  is,  presumably,  meant  Choeropsis, 
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Thus,  for  esample,  Flower,'  a  very  high  Buthority, 
consider  the  diSerence  in  the  shafie  of  the  craniuis  and  in 
.MT  of  the  incisor  teeth  iu  the  tower  jaw  as  warranting  the 
jiishment  of  the  genus  t'Aoeropm.     The  difference  presented  by 
■        nia  in  the  two  liinda  of  hippopotamus,  Flower  regards!  as 
"  those  "  between  the  Tiger  and   the    smaller  Bpeciea  of 
iorilla  and  Baboons  and  the  smaller  allied  apes."     In 
''  'nt  of  the  author,  however,  it  may  be  at  least  questioned 

ditTerencea  existing  between  the  smaller  species  of  felU 
lo  1  istify  separating    them   into    distinct   genera.       On     the 

le  d,  although  the  Gorilla  has  descended  in  all  probability 

.ni  some  Baboon-like  form,  zoologists  do  not  as  yet  recognize  these 
two  apes  as  s{>ecies  of  the  same  genus.  The  fact  that  Hijipopolamia 
amphiltiua  syn.  TelTaprolodon  has,  according  to  Gaudry,'"  exhibited 
in  one  instance  unilateral  heTaprotodontism  and  ChoenipsU,  accord- 
ing to  Flower,"  in  one  instance  unilateral  tetraprotodontiam  would 
influence  but  few  palteontologists  in  regarding,  like  Lydekker," 
He-raprotodoii,  Tetrapratodon  and  Choeropnie  as  merely  B(>eciea  of 
one  genus  Hippopotamm.  Hexaprotodon  and  Tetrapratodon,  with 
the  incisor  formula  J-i  and  j-J  respectively,  are  still  conud- 
eted  ^ther  as  sub-genera,  as  they  were  originally  by  Falconer  and 
Cautley,"  or  as  genera,  as  by  the  greatest  of  British  palipontologists, 
the  late  Sir  Richard  Owon."  The  latter  view  being  accepted  by 
the  author,  Choeropsis,  with  the  incisor  formula  J-f,  and  differing 
in  other  respects  far  more  from  the  living  hippopotamus  {Telrapro- 
lodon)  than  the  latter  does  from  the  estinct  one  (Sexaprotodon'), 
should  certainly  be  regarded  as  a  genus  distinct  from  Hippopotamui. 
It  appears  to  us  that  too  much  importance  has  been  attached  by 
Lydekker  and  Flower  to  the  presence  of  an  extra  incisor  tooth  in 
the  lower  jaw  of  Hijrpopotamiis  umphibiut  and  C/ioeropiii  respect- 
ively, especially  as  it  has  only  been  noticed  once  in  either  case.  We 
would  rather  regard  the  presence  of  such  an  incisior  tooth  as  an 
individual  peculiarity  and  as  an  instance  of  redundancy  than  of 
reversion.     In  view  of  what  has  already  been    urged    by  Leidy, 

'Carus,  ZooloKie,  ISGS,  p.  145. 

•  fro.  Zool.  Soc.  London,  1887,  p.  612. 

•"  Bull.  Soe.  Geologique.  Ser.  3,  Vol.  4,  p.  504. 

"  Op.  cii. 

"  Memoirs  of  rhe  Geol<^ical  .Survey  of  India,  1884-18S6.  Vol.  3,  p.  47. 

"  Falconer,  rahtoiilological  Memoirs,  Vol.  1,  imS,  p.  HO. 

■'  OilonlogLiphy,  IS-IO,  p.  5G0. 
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Gratiolet,  MilDe-Edwards  in  favor  of  distiDguishing  Choeropsis  as  a 
genus  distinct  from  Hippopotamus,  there  is  but  little  further  to  be 
added.  It  may  be  mentioned,  however,  in  this  connection,  that  the 
brain  of  Choeropsis  as  described  by  Macalister'^  differs  yerj  con- 
siderably from  that  of  the  adult  hippopotamus  dissected  by  Garrod'* 
and  of  the  young  animal  dissected  by  the  author,"  the  differences 
between  the  two  brains  being  essentially  the  same  as  those  presented 
by  the  casts  of  the  cranial  cavities  described  and  figured  by 
Milne-Edwards.  The  above  remarks  are  made  on  the  occasion 
of  the  presentation  to  the  Academy  by  Mr.  W.  E.  Rothery,  Consul 
of  the  liberian  Government,  through  Mr.  Arthur  E.  Brown,  of 
a  fine  skin  and  skeleton  of  the  Choeropsis  liberiensia.  The  value 
of  this  generous  gift  will  be  better  appreciated  when  it  is  known 
that  the  only  specimen  of  Choeropsis  liberiensis  ever  exhibited 
abroad  was  the  one  that  lived  only  five  minutes  after  its  arrival 
at  the  Zoological  Garden  of  Dublin,  and  which  constituted  the 
subject  of  the  dissection  made  of  that  animal  by  Macalister.  So 
far  as  known  to  the  author,  with  the  exception  of  the  skin  presented 
to  the  Academy  this  evening,  there  are  but  two  others  in  col- 
lections— those  referred  to  by  Milne-Edwards  and  Flower.  Our 
Choeropsis,  of  which  we  give  an  illustration  taken  from  a  photo- 
graph, (Plate  IV)  is  5  feet  3  inches  in  length,  and  2  feet  5  inches  in 
height,  the  latter  measurement  being  taken  from  the  shoulder. 
The  color  of  the  skin  appears  to  have  been  originally  of  a  bluish 
black,  fainter  in  some  parts  than  others,  and  presenting,  therefore,  a 
somewhat  mottled  appearance.  The  difference  in  color  from  that  of 
the  Choeropsis  described  by  Milne-Edwards,  which  is  represented 
as  of  a  reddish  hue,  may  possibly  have  been  due  to  the  liquor  in 
which  the  skin  was  preserved.  It  is  more  probable,  however,  that 
Choeropsis  varies  in  color.  In  other  respects,  our  specimen  resembles 
that  described  and  illustrated  by  Milne-Edwards. 

"Proc.  Royal  Irish  Acad.,  2d  Scr,  Vol.  1,  1873,  p.  494. 
"  Trans,  of  Z.  S.  I>ondon,  1880. 
"P.A.  N.  S.,  188l,p.  126. 
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THE  OLANDnLAB  HAJBB  OF  BOASEKIA  FELTATA  PUB8H. 


!  thick  coatiitg  of  jelly  witb  which  certain  purts  of  Brasenia 
iM  are  covered  cau  nut  have  escaped  the  attention  of  any  one 
is  familiar  with  that  member  of  the  family  of  Nymphfieaceas. 
f  search  for  deacriptiona  of  the  method  of  formation  of  this 
DcureiioD,  for  auch  wc  must  term  the  jelly-like  mass,  I  have  found 
but  one  brief  Etatement  in  explanation  of  the  development  of  it. 
This  is  hy  Asa  Gray,  who  says  "  The  jelly  by  which  the  stalks,  etc., 
are  thickly  coated,  I  find  to  arise  from  the  rapid  formation  and 
rupturing  of  successive  epithelial  cells,  in  the  sanie  way  that  muci- 
lage is  formed  on  the  surface  of  animal  mucous  membranes.'"  This 
explanation  is  wholly  inadequate,  and  I  might  also  say  entirely 
incorrect,  as  will  become  apparent  further  on. 

Turning  our  attention  first  of  all  to  the  distribution  of  the  jelly, 
it  may  be  noticed  in  the  plant  represented  on  Plate  III,  lig.  1,  that 
there  ia  none  of  this  coating  substance  to  be  found  on  the  older  parts 
of  the  creeping  rhizome,  and  particularly  not  at  such  portions  which 
were  not  of  this  year's  growth,  nor  is  any  of  the  secretion  observ- 
able on  the  petioles  and  blades  of  the  older  leaves  still  alive  and 
vegetating.  Three  such  leaves  are  rejiresented  by  B,  C,  &  A,  in 
fig.  I.  On  these,  none  of  the  jelly  except  perhaps  slight  traces  of 
it,  was  perceptible  to  the  touch.  The  next  two  leaves,  D,  &  E,  in 
fig.  I,  evidently  younger  and  less  well  developed,  show  a  thick  film 
of  jelly-like  substance  on  the  petioles,  and  this  film  extended  also 
over  the  under  surface  of  the  leaf  blades.  The  leaves  of  Brasenia 
peUnta  are  alternate  and  elliptical  In  shape,  and  centrally  peltate. 
The  long  diameter  of  each  of  the  three  older  leaves  above  referred 
to  as  destitute  of  the  coating  of  jelly  was  about  8  cm.  The  long 
diameter  of  each  of  the  two  leaves  with  the  jelly-like  coating  on  the 
petioles  aud  under  leaf-surfaces  was  7  cm.  and  6i  cm.  respectively. 

The  leaves  are  involute  in  vernation,  and  the  nest  younger  leaf 
having  not  yet  expanded,  fig.  I  F  shows  the  sides  rolled  inward, 
parallel  to  the  longest  diameter.  This  latter  measured  5  cm.  The 
entire  leaf  in  this  case  seemed  to  be  enveloped  in  a  gelatinous  sheath. 
On  unrolling  the  sides  I  found,  however,  that  the  secretion  originated 


'  A.  Gray,  Centra  Floi;t;  America.'  BorealUOrieiHalii,  Vol.  I.  p.  96,  Note. 
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from  the  under  leaf  surface  only.  The  upper  leaf  surface  was 
almost  completely  hidden  from  view  and  consequently  protected  by 
means  of  the  peculiar  infolding  of  the  leaf  in  the  early  stages  of  its 
development.  The  long  diameter  of  the  next  younger  leaf,  with  its 
sides  similarly  rolled  in  as  in  the  case  of  the  preceding  one,  meas- 
ured 1  cm.,  fig.  1,  G,  and  the  thick  gelatinous  mass  which  coated 
it,  extended  also  over  the  adjoining  petioles  and  the  punctum  vege- 
tationis.  To  the  naked  eye,  this  secretion  appears  as  a  transparent 
colorless  jelly.  Held  up  to  the  light  it  can  be  observed  that  numer- 
ous very  fine  hair-like  processes  extend  into  it  from  the  plant.  On 
magnification,  these  processes  appear  as  represented  in  fig.  II,  A, 
B,  C,  D.  It  becomes  at  once  apparent  that  these  processes  belong 
to  the  category  of  trichomes  being  outgrowths  from  the  epidermis. 
In  spite  of  the  variety  of  form  as  represented  in  fig.  II,  these 
trichomes  show  a  certain  uniformity  of  structure.  They  consist  in 
the  main  of  one  large  cell,  ^g,  II,  X,  and  of  a  group  of  smaller 
cells  uniting  the  large  terminal  cell  with  the  epidermis  below.  Only 
two  of  this  group  of  cells  are  shown  in  Gg,  II,  A,  Y.  The  trichomes 
are  either  unbranched,  fig.  II,  A  &  B,  or  else  they  are  branched 
or  rather  forked,  fig.  II,  C  &  D.  There  cannot  be  the  slightest 
doubt  that  these  trichomes  are  the  organs  which  are  active  in  the 
secretion  of  the  jelly,  and  they  may  therefore  be  termed  glandular 
hairs.  Since,  at  the  time  of  collecting,  it  has  been  impossible  for  me  to 
examine  carefully  the  structure  of  these  glandular  hairs,  the  mater- 
ial was  placed  in  50  per  cent,  alcohol,  and  the  observations  which  I 
here  record  were  made  entirely  on  alcohol  material.  The  gelatin- 
ous coating  suffered  no  perceptible  change  through  this  new  medium. 
From  a  leaf  1  cm.  long,  a  portion  of  the  epidermis  of  the  under 
leaf  surface  was  removed  and  exanained.  The  glands  were  closely 
crowded,  leaving  no  spaces  between  them.  What  I  shall  call  the 
gland  proper  is  represented  in  fig.  II,  A  X,  plus  the  group  of 
smaller  cells  at  the  base  already  referred  to,  and  two  of  which  are 
represented  by  Y  of  fig.  II,  A.  The  gland  of  ^g.  II,  A  was  of 
about  the  average  size,  and  measured  .205  mm.  in  height  and  .0369 
mm.  in  width.  Surrounding  the  gland  proper  will  be  noticed  what 
I  shall  in  distinction  from  this  and  for  convenience  merely  term 
aheath,  fig.  II,  A.  S.,  which  measured,  in  this  particular  case  .2337  mm. 
X  .0943  mm.  The  size  of  the  sheaths  varies  considerably,  and  the 
explanation  of  this  variation  of  size  is  found  in  the  peculiar  signifi- 
cance of  these  structures  which  will  be  dwelt  upon  immediately. 
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At  tlie  apex  of  the  glanil  proper,  a  cap  is  noticeable,  fig.  II,  A,  Z> 
which  WBB  more  highly  refraclive  thao  the  remainder  of  the  cell  wall. 
Directly  below  it  the  protoplasm  seemed  more  dense,  the  prolo- 
plasm  itself  was  yellow  or  bronniab,  granular  and  in  part  showed 
reticulations.  Since  I  did  not  examine  fresh  material,  1  cannot,  at 
present,  say  how  far  the  protoplasm  had  been  affected  or  altered 
in  appearance  by  the  alcohol. 

The  outer  envelope  or  portion  which  I  have  for  want  of  a  better 
term  called  "sheath,"  is  delicately  walled,  someLiineg  closed  at  the 
top,  fig.  II,  A,  and  sometimes  open,  fig.  II,  B,  C,  D.  The  wall 
is  transparent — almost  colorless.  This  sheath,  in  all  probability, 
repreaents  the  "  epithelial  cells  "  of  Gray,  but  instead  of  being  epi- 
thelial cells  rapidly  formed  and  ruptured,  the  observation  of  the 
method  of  development  of  these  sheaths  indicates  a  totally  different 
esplaaalion  regarding  their  true  nature.  The  method  of  secretion 
witnessed  in  glandular  hairs  is  generally  as  follows:  "The  secre- 
tion regularly  occurs  first  at  the  apex  and  spreads  from  there,  lil\ing 
off  the  thin  cuticle  in  shape  of  a  bladder  whose  contents  are  then 
filled  with  the  secretion.'"  Regarding  fig.  VI,  where  a  sheath  ta 
just  beginning  to  be  formed,  S",  and  where  another  haa  already 
attained  a  considerable  size,  S',  there  can  be  little  doubt  of  the 
fact  that  the  method  of  secretion  in  case  of  the  glandular  hairs  of 
Bnuenia  peltata  is  entirely  in  accordance  with  that  observed  in 
glandular  hairs  generally.  The  sbeath  then  is  nothing  more  nor 
leas  than  the  cuticle  lifted  off  by  the  secretion.  The  cuticle,  as  will 
be  seen  on  comparison  of  the  figures,  is  capable  of  growing  or 
becoming  stretched  to  a  reraarkable  extent;  this  may  be  especially 
well  seen  in  fig.  Vl  and  fig.  VIII,  both  glands  being  taken  from 
near  the  vegetative  point  where  secretion  seemed  most  active.  The 
cuticle  finally  becomes  broken,  indistinct,  and  eventually  seems  to 
dissolve,  as  indicated  in  fig.  II,  C  &  D.  A  peculiar  rupture  of  the 
cuticle  witnessed  in  a  few  cases  is  shown  in  Fig.  II,  B.  This  was 
perhaps  caused  by  some  external  agency,  since,  usually,  the  sheath 
seems  to  become  indistinct  rather  gradually  instead  of  a  portion 
breaking  off  with  a  smooth  edge. 

According  to  Hanstein,  the  cuticle  of  glandular  hairs  in  case  of 
unopened  leai-buds  after  rupture  is  often  regenerated, and  the  form- 
ation of  new  secretion  begins.^    This  process  is  particularly  evident 
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in  case  of  the  glaodulir  hairs  of  Brasetiia  peltata,  especially  so  in 
hairs  from  near  the  vegetative  point.  On  these  successive  sheaths 
may  be  frequently  seen,  as  in  fig.  VI,  S'  &  &\  the  next  one  appear- 
ing before  the  preceding  one  is  dissolved.  Fig.  VII  represents  the 
apices  of  three  such  sheaths,  the  innermost  always  being  the  one  last 
formed. 

In  accordance  also  with  observations  on  similar  organs  of  other 
plants,  the  secretion  and  secreting  organs  are  most  thick  on  the 
youngest  and  most  tender  parts  as  already  described  and  represented 
in  fig.  I.  The  activity  of  the  hairs  evidently  decreases  from  the 
punctum  vegetationis  backward,  and  ceases  entirely  on  the  older 
fully-developed  parts.  The  hairs,  although  they  cannot  dry  up  in 
the  manner  usually  to  be  observed  on  land  plants,  seem  to  die  off 
and  finally  disappear,  as  indicated  in  ^g,  IV,  a  cross  section  of  an 
older  portion  of  the  rhizome  which  no  longer  possessed  any  or, 
perhaps,  slight  traces  of  the  gelatinous  coating.  Fig.  V  represents 
a  surface  view  of  the  epidermis  taken  from  about  the  same  point 
as  the  cross  section  represented  in  fig.  IV.  In  ^g.  V  the  places 
where  the  glandular  hairs  had  once  been  active,  are  represented  by 
H. 

Fig.  Ill,  on  the  other  hand,  shows  the  great  quantity  of  glands 
which  beset  a  petiole  which  is  thickly  coated  with  jelly,  and  the 
more  closely  the  vegetative  point  is  approached,  the  more  closely 
the  glands  are  packed  together,  in  fact,  as  has  been  stated  before,  at 
the  points  of  greatest  activity  they  are  crowded  to  such  an  extent  as 
to  leave  no  spaces  between  them. 

The  glandular  hairs  of  Brasenia  peltata  are  then,  as  plant  hairs 
are  very  apt  to  be,  transitory  organs,  disappearing  in  the  course  of 
the  development  of  the  part  which  produces  them.  In  function 
they  are  no  doubt  comparable  to  the  **  CoUeters "  of  Hanstein.^ 
This  name  Hanstein  applies  to  the  more  massive  trichomes  which 
are  found  on  the  epidermis  of  leaves  while  still  in  the  bud,  and 
secreting  during  that  stage  different  substances,  such  as  gum  or  gum 
and  resin,  and  by  this  means  causing  the  parts  to  adhere  to  each 
other  and  protecting  them  from  unfavorable  external  agencies.  This 
active  secretion  must  have  been  noticed  by  every  one  who  has  ever 
observed  the  opening  of  the  buds  of  the  horse-chestnut,  poplar,  etc. 
It  may  also  be  seen  in  the  case  of  Salvia^  Polygonum,  Helianthus 
and  other  herbaceous  plants. 


>  DeBary,  Vergleichende  Aoatomie,  Leipzig,  1877,  p.  104. 
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:s  interesting  to  findiii^r(wetiiapeft'i/«,  aiueniberof  the  watei^ 
lily   and   living  therefore   as  an   aquatic   under   entirely 

ent  coDditions,  similar  means  of  |»rotection  for  the  younger 
«ae  observed  in  tiie  ca^c  of  the  terrestrial  plan te  just  referred  to. 
.1  lough  the  chemical  cotupositiou  of  the  substances  secreted  by 
>4nBof  the  "Collet«rs  "varies  considerably  iu  different  land  plants, 
nstein  applies  the  name  "  BlastocoUa  "  indificriniinstely  to  the 
product.  There  is  no  reason  why  this  name  should  not  also  apply 
to  the  gelatinous  coating  found  on  the  younger  organs  of  Brasenia 
peltata.  It  may  be  expected  that  a  plant  surrounded  by  air 
requires  totally  different  means  of  protection  from  one  whose  sur- 
rounding medium  is  water,  and  it  may  be  taken  for  granted  that 
the  ffelatinous  coaling  of  BmMenia  pellala  is  one  peculiarly  adapted 
to  the  conditions  in  which  that  plant  lives.  At  present,  it  is  impos- 
sible lor  nie  to  slate  the  chemical  composition  of  this  substance. 
The  only  point  which  I  can  state  with  certainty  is  that  the  princi- 
pal constituent  of  the  secretion  is  water,  which  fact  indicates  that 
the  secretion  is  one  of  those  plant  products  which  are  capable  of 
imbibing  great  quantities  of  water.  It  must  he  remembered  that  in 
water  plants  the  principal  water-conducting  tissue,  thexylem  of  the 
fibro-vascular  bundles,  is  usually  reduced  to  a  more  or  less  extent. 
In  case  of  Branenia  pdtafa,  \  notice  that  this  reduction  is  carried  to 
an  extreme  degree,  the  xylem  being  entirely  obliterated  in  the  leaf 
petioles.  There  is,  therefore,  in  this  plant,  no  tissue  particularly 
adapted  to  the  rapid  transportation  of  great  quantities  of  water.  The 
question  naturally  arises,  how,  under  the  circumstances  here  prevail- 
ing, in  a  plant  entirely  surrounded  by  water,  containing  within  no 
xyleni  or  water  conducting  tissue,  par  excellence,  is  this  imbibition 
process  accomplished?  The  determination  of  this  matter  is,  as  I 
believe,  of  considerable  importance,  and  requires  a  most  critical 
observation,  Two  methods  naturally  suggest  themselves  :  the  secre- 
tion may  draw  the  water  from  within,  the  waler  would  then  have  to 
be  taken  in  at  other  points  of  the  surface  of  the  difierent  parts  of 
the  plant,  and  transferred  from  there  to  the  glandular  hairs;  or  the 
secretion  may  draw  the  water,  or  a  part  of  it,  directly  from  the  out- 
side. This  lalter,  under  the  circumstances,  seems  lo  me  the  mnst 
probable  explanation  of  the  phenomena  here  witnessed.  The  ques- 
tion musi,  however,  for  the  present,  remain  an  open  one.  So  far  as 
I  know,  tlie  imhibilion  of  water  from  the  outside  by  means  of  gland- 
ular hairs,  ha:-  nowhere,  its  yet,  been  observed.     Should  the  method 
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of  secretion  here  suggested  as  probable  for  the  glandular  hairs  of 
Braaenia  peUata  in  truth  prevail,  I  believe  that  this  plant  would 
prove  most  valuable  in  adding  to  our  knowledge  of  the  processes  of 
secretion  as  observed  in  the  vegetable  kingdom. 


PROCEEDING 


[£  OCCURRENCE  OF  QCABTZ  ADD  OTHER  KIHERALS  TS 
OfUNO  HEASURES.  NEAR  THE  L1S£  OF  LTCOHIBG 
ARD  TIOGA  COnnTIEB.  FEinlBYLTAinA. 

BY    ABRAHAM    MEYER. 

Ascending  the  "  Roaring  branch  "  of  Lycoming  Creek,  the  upper 

skill  meaeiirea  may  be  seen.      After  passing  two  or  three  thou- 

.uiid  feet  of  red  and  gray  rocks  we  reach  the  upper  measures  of  the 

Chemung  Vlllf  and  Vllle.     Below,  these  dip  from   10°  to  80" 

beyond  which  they  are  nearly  horizontal. 

In  these  horizontal  strata  which  rise  to  heights  of  from  one  hundred' 
•i  three  hundred  feet  above  the  stream,  may  be  seen  peculiar  undula- 

ns  or  rolls,  some  being  alight  abort  curves,  others  semi-circular^ 
vnile  some  fonn  an  entire  circle  with  the  layers  concentric.     These 

e  most  apparent  near  the  base  of  Ko.  Vllle,  in  shales  and  fossili- 

j-ous  timeatone  and  iron  oi'e.  The  rolla  ditfer  from  the  rock,  which 
surrounda  them,  though  the  latter  folkiws  to  a  certain  extent  the- 
convexity  of  the  mils. 

Near  one  of  these  rolls  a  drift  was  made  in  search  of  ore.  On 
the  east  side  appeared  a  seemingly  vertical  wall  of  dark  metamor- 
phosed fossiliferoue  rock  of  considerable  hardness,  containing  much 
carbonaeeoua  material  and  Iron  pyrites,  with  cavities  holding 
drusy  quartz,  calcite,  chalcopyrite,  etc.  On  the  west  side  was  a  soft 
(pyrophyilite)  slate,  with  calcite  and  quartz  crystals  near  the  line  of 
contact. 

In  the  four  or  five  feet  between  these  was  a  heterogeneous  mixture 
of  hard  and  soft  rocks  of  varying  character,  from  a  soft  bluish  clay 
to  a  very  compact  quartz  resembling  novaculite,  a  breccia  together 
with  geodes  containing  quartz  crystals,  calcite  in  the  form  of  dog< 
tooth  spar,  pearl  spar,  chalcocite,  chalcopyrite,  galena  and  blende 
with  possibly  siderite,  fluonte  and  millerite. 

The  quartz  crystals  are  generally  attached  to  the  rock  in  the 
usual  manner ;  some,  however,  are  loose  and  nearly  perfect,  often 
smoky  and  usually  containing  remarkable  inclusions  both  solid  and 
liquid.  There  is  much  carbonaceous  material,  quite  loose  and  soil- 
ing anything  with  which  it  comes  in  contact.  The  shale  impreg- 
nated with  this  is  sometimes  metamorphosed  into  an  excessively- 
hard  material  approaching  carbonado  in  its  character. 
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This  material  was  penetrated  tor  between  40  and  50  feet  when 
die  bodj  of  the  roll  was  met,  dipping  about  15°.  Here,  at  the 
bottomof  the  drift,  on  the  east  side,  was  a  white  granular  quartz 
with  intermingled  quartz  crystals  some  of  them  rolled.  In  three 
feet  this  increased  from  a  half  inch  to  three  inches  in  thickness 
accompanied  by  a  harsh  silicious  carbonaceous  rock  containing 
pyrites  and  chalcopyrite  and  some  steel  gray  crystals  not  determined. 
This  aeemed  to  continue,  but  water  coming  in,  the  exploration  was 
abaDdoned.  The  quartz  crystals  exhibited  show  among  other  things 
S8  foUows : 

1.  A  transparent,  doubly  terminated  smoky  crystal  with  a  fluid 
inclosion  and  also  small  pearly  crystals ;  also  a  rectangular  and  a 
hexagonal  prism  beside  moss-like  aggregates.  Near  the  apex  of  the 
pjnimidal  termination  there  is  a  pearly  crystal  in  form  resembling 
a  twin  of  selenite. 

In  another  position,  the  same  crystal  shows  a  vast  number  of 
incloaions,  some  mere  points,  others  fine  lines,  circles  and  rosettes, 
^krlesB,  yellow,  orange  and  black.  A  group  of  twelve  quartz 
crystals  associated  with  chalcopyrite  and  perhaps  ilmenite.  These 
tmder  the  microscope  show  octahedral  crystals  included,  with  fluid 
and  bubble-containing  cavities. 

2.  Crystals,  colorless  and  transparent,  also  smoky  and  some 
^^psqne,  containing  inclusions  in  fine  lines  and  other  figures.  These 
^"^  obtained  in  a  loose  blue  clay,  arising  from  the  decomposition 
of  the  soft  blue  shales  of  the  Chemung  formation,  and  also  from  a 
cylindrical  chimney,  six  inches  in  diameter  and  two  feet  long  which 
^M  found  near  the  top  of  the  drift.  The  crystals  were  loose,  in  a 
ntasB  of  decomposed  ferruginous  calcite  and  clay. 

3.  ^ilar  crystals  in  ferruginous  calcite,  found  between  con- 
glomerate and  dolomitic  spar  in  the  roll. 

^*  A  white  and  grayish-white  laminated  or  tabular  quartz  in  quite 
^1^0  plates,  the  suHaoe  studded  with  minute  quartz  crystals  with 
^^^^ional  larger  transparent  or  milky  crystals. 

I^l^e  slates  accompanying  these  gave  evidence  by  slickensided 
wr&oes  of  movement  under  pressure. 

5<  Quartz  crystals  upon  crystallized  calcite  and  dolomite ;  the 
"Q^aoes  coated  with  minute  crystals. 

6*  These  occurred  with  the  tabular  quartz  described  above  and 
^  in  nodular  ma&ses  of  metamorphosed  slate  and  shale.  Some 
ciystals  are  transparent,  others  dark  smoky  to  black.      Some  of  the 


li)6  PROCEEDINGS  OF  THE  ACADEMY  OF  [1893. 


black  crystals  are  much  harder  than  common  quartz,  and  have 
centers  of  prismatic  colors,  which  by  reflect«d  light  assume  ao 
asteriated  form. 

7.  Aasociated  also  with  the  tabular  quartz  is  a  brownish-red 
ferrugiuous  quartz  one  piece  of  which  showed  crystals  of  ioiense 
biack  color,  except  two  zones  at  the  base,  which  showed  prismatic 
colors,  and  under  the  microscope  the  asterism.  The  point  of  this 
crystal  was  extremely  hard. 

6.  On  a  line  with  the  rolls,  but  125  feet  above  them  topographic- 
ally, wad  ferrugiuous  calcitc  and  massive  quartz  with  rough  quartz 
crystals,  the  surfaces  pitted  and  filled  with  clay.  The  massive 
quartz  breaks  very  readily  into  angular  fragments,  the  surfaces 
coated  with  dendrites.  Some  of  the  crystals  are  coated  with  druses 
of  black  color  and  metallic  lustre,  some  crystalline,  some  quite  rough. 
Under  the  microscope  some  of  these  show  crystalline  forms  of  light 
straw  color  resembling  millerite. 

My  tiieory  of  the  f  irmation  oftheae  rolls  is  that  a  subterranean 
force  acting  over  an  oval  area  t«n  or  twelve  miles  by  four  culmin- 
ated in  making  them;  the  zone  of  most  active  force  being  about 
two  and  a  half  miles  in  diameter.  That  steam  and  water  carryings 
carbon,  lime,  iron,  etc.,  penetrated  the  crevices,  formed  and  deposited 
the  minerals  and  crystals;  unfortunately  for  mining  interests  this 
action  was  scattered  over  a  considerable  extent  of  country  whereas 
had  it  been  confined  to  a  narrow  vein,  a  valuable  mine  might  have 
been  the  result. 
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PTBOPHTLLITE  SLATES  IK  HOBTHEBH  PEKNSTLYAHIA. 

BY   ABRAHAM   MEYER. 

Tie  following  communication  was  read  from  Mr.  Abraham  Meyer 
part  of  the  Proceedings  of  the  Mineralogical  and  Geological 
Section : 

The  Pyrophyllite  alates  of  Lycoming  and  Tioga  Counties  occur  in 
•he  Formation  No.  VIII,  g.  Chemung,  and  Formation  No.  IX 
CRed),  Catskill. 

Xhe  first  exposure  in  the  Chemung  formation  shows  that  these  slates 

^re  found  where  there  has  been  an  evident  disturbance  of  the  original 

stratification  with  some  infiltration  of  water,  possibly  steam,  and  the 

measures  at  such  points  seem  to  have  undergone  a  great  change  from 

tbeir  usual  conditions  in  having  the  coarser  silica  eliminated  and  the 

softer  homogeneous  aluminous  material  with  a  small  per  cent,  of  very 

finely  divided  silica  remaining  (generally)  very  evenly  disseminated 

throughout  the  mass.     This  class  was  found  near  the  rolls  in  the 

Chemung  measures,  Tioga  County  (where  the  quartzes,  etc.,  referred 

to  were  found)  it  occurred  in  layers  from  one-half  inch  to  two  inches 

in  thickness,  and  resembled  the  Vermont  and  Deep  River,  N.  C, 

pencil  slates,  but  did  not  retain  its  homogeneous  nature  for  any 

distance.    Upon  the  measures  approaching  the  disturbance  in  the 

borizontal  strata  near  the  rolls,  it  became  permeated  with  silica, 

which  also  formed  cylindrical  and  ovoid  masses  of  silicious  matter, 

80  as  to  cause  it  to  undergo  a  complete  change,  unfitting  it  for  the 

commercial  purposes  for  which  a  perfectly  homogeneous  aluminous 

sJwle  would  be  desirable. 

The  second  exposure  was  observed  in  the  middle  member  of 
Formation  No.  IX,  Red  and  Gray  Catskill,  in  Cogan  House  and 
^e  Townships,  Lycoming  County,  and  both  under  similar  condi- 
tions but  in  varying  quantities.  In  Cogan  House  Township  the  slate 
^8  observed  under  the  concretionary  ferruginous  limestone  (corn- 
stone  of  Old  Red  Sandstone  series),  in  company  with  black  shaly  cop- 
per ore  and  a  mass  of  light  gray  shales  mixed  with  silicious  and 
^nitoid  paste,  the  gray  shales  being  sprinkled  with  a  thin  film  and 
^ks  of  green  and  blue  carbonate  of  copper  (no  copper-ore  of  com- 
mercial value  being  observed).  These  slates  were  from  one-fourth 
to  one  inch  thick,  and  were  slightly  more  silicious  than  those  of  the 
first  exposure  found,  the  whole  thickness  of  deposit  not  exceed- 
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iDg  eix  inches,  except  tbe  soft  shaly  rueasures  occurring  in  Pine 
Township,  which  were  from  fifteen  to  eighteen  inchea  thiclc.  The 
meaatirea,  however,  were  very  much  crushed  and  broken  u[h— no 
regular  layers,  but  accompanied  with  a  light  sprinkle  of  copper  green. 
This  form  of  exposure  was  obser^-ed  at  three  localities. 

The  third  exposure  occurs  near  the  mouth  of  Otter  Run,  Pine 
Towuship,  under  a  heavy  mass  of  concretionary  limestone,  quite 
thick  (and  was  very  similar  to  tbe  Vermont  and  Deep  Kiver,  N.  C, 
coarse  pencil  slates),  but,  being  in  the  bed  of  the  etream,  it  was 
difficult  to  ascertain  tbe  thickness  and  extent  of  deposit.  Good 
sized  plates  were  obtained,  large  enough  for  a  medium-sized  school 
slal«,  three-fourths  of  an  inch  thick. 

The  fourth  esiwsurc  was  observed  near  the  head  of  a  small  run 
entering  Larry's  Creek,  northeast  of  Cogan  House  P.  O.  The 
measures  occur  about  fifty  feet  above  the  bed  of  the  stream,  the 
overlying  rock  being  a  soft,  calcareous  red  sand  rock,  in  places 
having  cavities  containing  nodules  of  green  sand,  which,  upon  short 
exposure,  disintegrate  into  a  bluish  and  green  sand.  This  bed  has 
been  observed  Hve  to  eight  feet  thick,  the  washing  of  the  overlying 
surfnce  soil  and  rock  obscuring  the  true  thickness.  The  upper 
layers  being  in  the  bed  of  n  run,  are  quite  soft  and  .■'liefiy,  bul  layers 
are  quite  regular  at  ttie  top,  being  from  one-fourth  to  one-half  inch 
thick,  while  lower  in  the  measures  they  are  from  one-half  an  inch  to 
one  inch  in  thickness.  A  marked  peculiarity  near  the  surface  is 
that  a  number  of  layers  have  a  rounded,  irregular  surface  on  the 
upper  side  and  assume  a  great  variety  of  concretionary  forms. 
The  observer  can  find  regular  squares  faced  oulsideof  layers,  but  on 
disturbing  them  they  fall  apart  into  all  kinds  of  odd  and 
regular  oval,  ovoid  and  irregular  forms,  from  a  rough-cast  for  skin- 
ning stones  fitted  for  instant  use  to  the  aborigiues'  hand,  to  others 
that  a  little  labor  by  rubbing  would  soon  have  converted  into  tbe 
same  form.  Some  of  the  shales  have  the  impressions  of  algte  (?) 
upon  tliem.  Toward  the  bottom  the  measures  change  and  merge 
into  a  pale,  reddish  and  gray,  micaceous,  sandy  shale,  some  of  the 
laminae  curved  with  rough,  shallow  cavities  over  the  surface.  These 
are  followed  by  a  shale  which  issoniewhat  cellular  in  appearance,  but, 
where  exi>oscd,  there  is  nothing  in  the  cavities.  This,  in  turn,  is  suc- 
ceeded by  a  more  liighlv  ferruginous  shale  and  silicious  laj-ers,  gray 
an^l  red  In  color.  Among  the  gray  measures,  some  are  observed 
quite  micaceous,  having  a  bluish  film  over  the  surface,  while  others 
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sre  black  on  the  line  of  the  fossil  markings ;  and,  as  this  exposure 
is  all  above  any  heavy  body  of  water,  it  forms  a  good  point  of  obser- 
vation for  a  full  order  of  superposition,  though  narrowness  between 
the  banks  of  the  run,  with  green  timber  growing  thereon,  is  a  bar 
to  any  extensive  investigations  as  to  quantity  or  extent  of  the  same. 
The  measures  are  all  somewhat  irregular  on  their  bedding  planes, 
but  give  a  nearly  flat  surface  on  one  plane.  The  entire  deposit  is 
ten  to  twelve  feet  in  thickness,  of  which  the  pyrophyllite  slates  proper 
occupy  about  five  feet  of  the  upper  portion  of  the  measures,  and  is 
the  only  full  section  that  has  been  seen. 

The  fifth  exposure  occurs  on  Bear  Run,  a  tributary  of  Little  Pine 
Creek,  about  two  and  a  half  miles  from  the  mouth  of  the  Run,  on 
the  south  bank  above  the  forks.  It  adjoins  the  edge  of  the 
Run,  and  is  partly  below  water-level,  a  great  hindrance  to  the 
full  and  proper  study  of  the  section,  which  pi*esents  itself  under 
more  inviting  surroundings  than  any  of  the  preceding  exposures 
in  the  extent  and  quality  of  the  outcrop,  as  well  as  its  very 
interesting  occurrence.  It  occurs  at  the  foot  of  the  side  hill,  about 
1,400  feet  above  tide,  in  a  cliff  ten  to  twelve  feet  high,  and  fifteen  to 
twenty  yards  in  length.  The  overlying  rocks  are  red  and  gray  shales 
and  sandstones,  of  Formation  No.  IX,  Catskill  group,  and  the  roof 
rock  is  a  calcareous  ferruginous  sandrock  (ynih  small  nodules  of  red 
oxide  of  iron  disseminated  through  it)  in  part  coming  in  as  a  wedge, 
while  another  portion  of  the  measures  further  west — a  brownish, 
rotten  sandrock — is  the  cover,  immediately  under  which  occurs  a 
thin,  shelly,  fissile,  red  slate,  six  to  eight  inches  thick.  This  is 
followed  by  two  feet  of  very  soft,  gray,  fissile  slates,  i^  to  J-inch  in 
thickness,  increasing  to  }-inch  with  much  exfoliation.  These  may 
be  only  the  result  of  weathering  at  the  surface,  as  it  was  observed 
in  going  in  on  the  measures  a  short  distance,  they  became  somewhat 
thicker  and  more  solid.  The  slates  on  the  outcrop  were  quite  soft 
and  aluminous  (hardening  on  exposure).  In  a  few  of  the  layers 
were  impressions  of  algae  (?)  ;  on  others,  numerous  rough  accretions 
on  the  surface,  simulating  small  fossil  shells.  Proceeding  downward, 
the  slates  assumed  a  more  distinct  layerlike  appearance,  and  became 
thicker,  being  t-inch  to  1?  inches — one  surface  was  generally  quite 
smooth  and  flat,  while  the  other  would  be  somewhat  irregular.  Upon 
gettiug  into  these  thicker  layers,  the  removal  of  them  opened  up 
many  odd  and  interesting  forms  resembling  aboriginal  stone  imple- 
ments.    Below  these  the  slates  became  thicker  to  water  level,  with 


PROOBEDTSOB  OF  THE  ACADEMT  OF 

^outaiutng  fweil  impresBions  of  plaot  life.  The  lasers 
g  more  miiform  id  their  bedding  planes,  with  one,  and 
ith  planes,  smooth  and  parallel  to  each  other,  of  a  thiek- 
H  iochej,  the  aurfnctie  having  a  slight  film  of  a  rusty, 
color,  sometimes  bearing  arborescent  forms.  These 
)b8erved  6  to  10  inches  wide,  and  would  evidently  get 
\  working  into  the  side  hill.  The  total  thiokueas  of  the 
filates  is  about  six  feet  to  water  level.  This  exposure 
R.  J.  C.  Walker  and  Wm.  Weightman  of  Philadelphia. 
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April  4. 

The  President,  General  Isaac  J.  Wistar,  in  the  chair. 

Forty-nine  persons  present. 

The  death  of  Isaac  Burk,  a  member,  March  30,  was  announced. 

A  paper  entitled  "  Description  of  the  Lower  Jaw  of  Tetrabelodon 
Shepardii  Leidy,"  by  Edw.  D.  Cope,  was  presented  for  publication. 


April  11. 
The  President,  General  Isaac  J.  Wistar,  in  the  chair. 

Ninety-eight  persons  present. 

A  paper  entitled  "  A  Contribution  to  the  Flora  of  Greenland," 
by  William  E.  Meehan  was  presented  for  publication. 

Prof.  Stephen  P.  Sharples  made  a  communication  on  the 
Phosphate  Beds  of  Florida,  illustrated  by  lantern  views.  (No 
abstract.) 


April  18. 
The  President,  General  Isaac  J.  Wistar,  in  the  chair. 

Forty-seven  persons  present. 

The  death  of  Alphonse  De  CandoUe,    a    correspondent,    the 
9th  inst.,  was  announced. 


April  26. 
The  President,  General  Isaac  J.  Wistar,  in  the  chair. 
Thirty-five  persons  present. 

The  following  were  elected  members : 

William  M.  Kerr,  Joseph  Leidy,  M.  D.,  James  Brown  Markoe, 
Miss  Elizabeth  Wilson  Fisher  and  Miss  Lydia  T,  Morris. 

J.  Victor  Cams  of  Leipzig,  Germany,  was  elected  a  correspondent. 

The  following  were  ordered  to  be  printed : — 
14 


SESCBIPIIOR  Of  A  LOWER  JAW  OF  TETRABELODOIT  BHEPASDII 

BY  E.  I).  COPE. 

This  apecies  haa  been  known  hitiierto  by  a  third  iuferior  raolar 
only.  This  haa  been  deacribed  or  figured  at  tlie  following  places  of 
reference : 

Mastodon  fthepardii  Leidy,  Proc.  Acad.  Philadelphia,  1870,  p.  98  ; 
1872.  p.  472.     Cope,  American  Naturalist,  1884.  p.  524. 

Dibelo'ioii  thepardii  Cope,  Proc.  Anaer.  Fhiloaoph.  Soc,  1884,  p.  5, 
parti  Di. 

Manloihn  observtu  Leidy,  partim.  Report  U.  8.  Geological  Survey 
Terrs.  I,  p.  330,  PI.  XXI,  1873. 

A  lower  jaw  of  this  Sfiecies,  lacking  the  condyles  and  supportiug 
the  second  and  third  true  molars,  was  taken  from  the  bluff  in  Crosby 
County,  Teins,  from  the  same  excavation  that  yielded  the  Pliau- 
ehenia  tpaUila  Cope,  aod  within  fifty  feet  of  that  at  which  the  tooth 
of  the  Dibehdan  prneeunor  was  obtained.  It  came  into  posses' 
gion  of  Mr.  M,  M.  Cox,  of  Estncado,  from  whom  I  obtained  it  by 
purchase  afior  luy  return  from  Texas.  The  acquisition  of  this  ' 
specimen  is  important  as  enabling  me  to  determine  the  true  charac- 
ters of  the  sjiecies.  Besides  the  last  iuferior  molar,  Leidy  has 
referred  to  it  provisionally  a  fragment  of  a  tusk,  which,  like  the 
molar,  came  from  California. 

The  second  true  molars  are  much  worn,  but  they  show,  as  was 
to  have  been  expected  from  the  character  of  the  third  molar,  only 
three  cross-crests  without  a  rudimental  fourth.  The  third  true 
molar  exhibits  exactly  the  simple  characters  of  the  typical  specimen 
described  by  Leidy  ;  that  is,  it  has  four  well  separated  cross-crests, 
and  a  very  rudimental  heel.  Tlie  external  half  of  each  cross-crest 
wears  into  a  trefoil,  while  the  internal  half  is  simple  and  undivided, 
and  is  a  little  anterior  in  position  to  the  external  half  The  tooth 
continues  its  width  posteriorly,  so  that  the  transverse  diameters  at 
the  first  and  fourth  cross-crests  are  equal.  A  marked  cliarecter  of 
the  species  is  the  elevation  of  the  anterior  part  of  the  ramus  and  the 
decurvature  of  the  symphysis,  from  which  it  results  that  the  superior 
face  of  the  symphysis,  or  the  spout,  descends  very  steeply  to  its 
extremity  from  the  second  true  molar  quite  as  in  the  proximal  part 
of  the  spout  of  Dinotherium.      It  has  a  very  short  horizontal  por- 
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tion  aoterior  to  the  second  true  molar  to  represent  the  long  hori- 
zontal production  in  Dibelodon  iropicusj  Mastodon  americanus,  etc. 
The  symphysis  is  also  much  compressed  above,  so  that  the  spout  is 
Darrow.  The  extremity  of  the  spout  is  produced  and  contracted, 
4ind  slightly  recurved  at  the  extremity,  and  there  issues  from  the 
right  side  a  well  developed,  vertically  compressed  mandibular  tusk. 
On  the  left  side  is  the  empty  alveolus  of  its  counterpart,  which  was 
of  much  larger  diameters  than  that  of  the  right  side.  The  portions 
of  superior  tusks  found  in  California  are  stated  by  Leidy  to  possess 
an  enamel  band.  As  there  are  mandibular  tusks,  I  refer  the  species 
to  Tetrabelodon  rather  than  to  Dibelodon  as  heretofore. 

The  contracted  symphysis  steeply  descending  forward  and 
expanding  downward  at  the  base  from  a  posterior^  elevation,  dis- 
tinguishes this  species  from  auy  of  those  of  the  geuera  Tetrabelodon, 
Dibelodon  or  Mastodon  known  to  me.  Hence  there  is  no  question 
of  its  difference  from  T.  productus  Cope,  with  which  it  was  identified 
by  Leidy,^  where  the  symphysis  is  flat  and  much  longer.  In 
Dibelodon  eordiUerarum,  according  to  D'Orbigny  and  Burmeister, 
the  symphysis  is  not  elevated  behind,  is  produced  and  decurved 
at  the  extremity,  and  has  a  wide  spout — all  characters  quite  differ- 
ent from  what  is  seen  in  T,  shepardii.  The  symphysis  is  totally 
distinct  in  D.  tropicus^  where  it  is  toothless  and  not  decurved, 
and  the  last  true  molar  is  much  more  complex  in  the  latter. 
I  formerly  identified  the  species  so  abundant  in  the  Equus  Beds 
of  the  valley  of  Mexico  with  this  species.  This  determination 
must  now  be  reconsidered,  since  the  form  of  the  mandibular  sym- 
physis is  entirely  different ;  there  is  no  mandibular  tusk,  and  the 
last  lower  molar  is  not  identical  in  form,'  though  I  formerly  thought 
it  not  so  different  as  to  preclude  the  possibility  of  the  species  being 
identical  did  no  other  differences  exist.  The  differences  observed  in 
this  tooth  may,  however,  be  of  specific  value.  The  relative  width 
of  the  crown  is  greater,  especially  anteriorly,  and  the  lateral  borders 
of  the  latter  are  not  parallel,  as  in  T.  shepardii,  but  converge  pos- 
teriorly, as  in  M,  praecursor.  The  lobes  of  the  cross-crests  are 
opposite,  as  in  the  latter  species.  From  M,  praecursor  this  tooth 
differs  in  the  more  tubercular  and  less  crest-like  character  of  the 
cross-crests,  and  in  their  more  profound  division  on  the  median  line, 
especially  in  the  third  and  fourth  crests.     M,  praecursor  is  zygolo- 

*  By  reference  to  it  of  specimens  of  T.  productus  from  Santa  Fc,  New  Mexico, 
in  Report  U.  S.  Gcol.  Surv.  Terrs.  I,  1873,  p.  5. 

*  Proceeds.  Am.  Pbilos.  Soc,  1884,  p.  5. 
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pbodont,  while  the  Mexican  apeciee  is  bunolojihodont.  The  varioiw 
churactcre  just  mentioned  also  distinguish  AI.  praecvTgor  from 
T.  shfpardii.  There  is  no  evidence  that  the  Mexican  speciea 
possesses  an  enamel  baud  on  the  superior  incisors.  My  assertion  to 
this  eflect  was  based  on  a  specimen  whii-b  preBente  this  character 
which  is  preserved  in  the  Esqiiela  das  Minaa  of  Mexico.  This 
specimen  came  from  Tehuicbila,  in  the  State  of  Vera  Cruz,  from  a 
formation  which  I  puhsequently  determined  to  be  of  Loup  Fork 
age,  so  that  the  identity  of  the  speciea  with  that  found  iu  the  Equus 
beds  of  the  valley  of  Mexico  is  highly  improbable.  1  therefore 
refer  the  Iatt«r  to  the  genus  Muslodon  under  the  specific  name  of 
M.  oligobunU  Cope.  It  differs  from  Dibelodtm  tropieut  in  the 
smaller  number  of  crosis-crests  of  the  last  molar,  and  their  greater 
simplicity,  since  they  are  not  divided  at  all,  and  the  external  halves 
of  the  first  and  second  only  have  auterior  and  posterior  buttresses, 
in  some  of  the  individuals  at  least.' 

ifeasaremcriti  of  T.  shepardH. 

MM. 

Length  of  right  ramus  and  symphysis 730 

Length  of  right  ramus  to  symphysis 515 

Depth  of  ramus  at  posterior  end  of  M.  iii 135 

r)eplli'of  riiniiis  at  anterior  end  of  M.  ii 175 

Width  across  both  rami  at  posterior  end  of  M.  iii 420 

Width  of  right  ramus  at  posterior  end  of  M.  iii 140 

Width  of  both  rami  at  base  of  symphysis 214 

Width  of  spout  at  proximal  end 65 

Width  of  distal  extremity  of  symphysis 120 

Length  of  spout 215 

DLmeU,™  of  M.  ii  !  "«'»I»»'"i<>'-  "V '^5 

( transverse  at  middle 75 

Di.meter.-of  M.iii  j  "teroposterior.      164 

I  transverse  at  middle 75 

Diametersof  right  symphyseal  tusk  I  ^^"''=*' ^8 

(  transverse 27 

Diameters  left  symphyseal  alveolus  I  ^■^'"'^'*'"' ''^ 

( transverse 45 

'  A  fifiure  ol  tlils  loolli  is  Bi»en  by  Felix  in   Falcon loeriphJca,  Vol.  xxivii. 

pi.  311,  1891. 
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A  CONTSIBUTIOH  TO  THE  FLORA  OF  OREEHLAHB. 
BY   WILLIAM   £.    MEEHAN. 

Early  in  1891  the  Academy  of  Natural  Sciences  of  Philadelphia 
-endorsed  Lieutenant  Peary's  proposition  to  explore  Northern  Green- 
IsLud,  and  organized  the  West  Greenland  Expedition  under  the 
leadership  of  Professor  Angelo  Heilprin,  to  take  the  explorer  and 
his  party  to  the  spot  chosen  for  their  winter  quarters.  Dr.  AVilliam 
H.  Burky  one  of  the  Associate  Editors  of  the  Public  Ledger  was 
appointed  botanist  of  the  escorting  party. 

The  two  expeditions  left  Brooklyn  on  June  6th,  1891,  in  the  steam 
whaler  "Kite"  and  reached  McCormick  Bay,  in  latitude  77°  43' 
about  the  29th  of  July.  Here  Mr.  Peary  and  his  party  were  left  in  a 
comfortable  frame  structure  which  was  erected  on  landing  and  which 
is  known  in  the  annals  of  the  expedition  as  the  ''  Red  Cliff  House." 

The  plants  collected  by  Dr.  Burk  had  barely  been  determined  at 
the  Academy  when  there  were  indications  that  another  expedition 
might  be  sent  to  the  same  region,  and  it  was  thereupon  decided  not 
to  list  the  plants  till  the  second  collection  should  have  been  made. 

Lieutenant  Peary  had  made  his  own  arrangements  to  return  and 
-events  showed  that  he  might,  perhaps,  have  been  able  to  carry  out 
his  plans ;  but  the  rumors  of  possible  disaster  led  to  a  search  expedi- 
tion. This  was  also  placed  in  charge  of  Professor  Angelo  Heilprin, 
who  had  before  demonstrated  his  capabilities  for  that  position,  and 
the  writer,  like  Dr.  Burk,  a  member  of  the  editorial  staff  of  the 
Public  Ledger f  was  accepted  as  Botanist. 

The  "  Kite  "  was  again  chartered  for  the  expedition  that  left  St. 
Johns,  Newfoundland,  on  the  afternoon  of  July  5th,  1892.  It  reached 
the  Island  of  Disco  on  the  evening  of  July  14th  and  anchored  before 
the  settlement  of  Godhavn,  the  capital  of  the  Northern  Inspectorate 
of  South  Greenland,  where  the  party  remained  until  the  evening  of 
the  16th. 

Collections  of  plants  were  made  by  the  writer  here,  and  subse- 
quently at  the  following  points  farther  north  and  south ;  Upernavik, 
Cape  York,  Wostenholm  Island,  McCormick  Bay,  about  the 
abandoned  Etah  Eskimos  settlement  near  Littleton  Island,  Sontag 
Bay,  Robertsons  Bay,  Nunatak  in  the  Verhoeff  Glacier,  the  borders 
of  Inglefield    Gulf,   table    land    of  Greenland    near  McCormick 
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Bay,  aD<I  Godthaab,  the  capital  of  the  Southern  iDBpectorate  of    . 
South  GreenlBod. 

Dr.  Burk'Bcoliectiona  were  made  at  Godhavn,  UfwrDavik.  Duck 
Islands,  Cape  York  and  McCormick  Bay, 

The  range  of  territory  covered  by  the  writer  and  Dr.  Burk,  there- 
fore, was  between  about  latitude  63°  and  above  78°  or  between  God- 
thaab and  Littleton  Island. 

In  the  catalogue  prepared,  a  copy  of  which  with  remarks  is 
appended,  those  which  were  collected  only  by  Dr.  Burk  are  so  stated,. 
as  also  are  those  collected  only  by  the  writer.  Aa  nearly  the  whole 
collection  wag  repeated  by  each  collector,  it  may  betaken  as  a  fairly 
complete  flora  of  tbat  {mrtion  of  the  territory  of  Greenland. 

Before  starting  in  their  respective  journeys,  both  Dr.  Burk  and 
the  writer  were  instructed  to  examine  as  far  as  possible  the  influence* 
of  ice  sheets  on  the  geographical  distribution  of  plants.  Professor 
Thomas  Meeban,  the  Father  of  the  latter,  in  a  "  Catalogue  of  Plants 
collected  in  July,  1883,  during  an  Excursion  along  the  Pacific  Coast 
in  Southeastern  Alaska  " '  had  given  reasons  for  believing  that  plants 
didnot  merely  advance  in  the  wake  of  retreating  glaciers,  or  push  into- 
growth  from  material  brought  down  in  their  advance,  but  that  when 
caught  under  the  mass  of  flowing  ice,  would  remain  for  an  indefinite 
period,  redlining  vitality,  and  push  again  into  growth  when  ihe  ice 
retreated.  Professor  Meeban  was  led  to  this  conclusion  from  finding 
no  annual  plants  among  those  collected  in  the  immediate  wake  of 
retreating  glaciers  in  Alaska,  while  the  actual  number  of  species  of 
perennials  collected  in  such  locations  would  be  as  great  as  if  much 
time  bad  been  given  for  a  floral  advance.  He  had  but  little  oppor- 
tunity for  actual  observation  as  to  the  plants  brought  down  with  the 
earth  carried  on  the  ice,  but  so  far  as  this  went  only  Epilobiitm 
latifolium  and  Dryas  octopetela  were  found  in  this  condition,  and 
scarcely  any  plants  were  observed  on  recently  deposited  moraines. 
These  and  some  other  facts  led  to  the  hypothesis  that  the  plants  were 
not  migratory,  but  hod  held  their  portion  through  the  whole  icy 
period. 

The  writer  believes  he  has  added  to  these  facts  by  the  determina- 
tion of  the  existence  of  much  the  same  flora  in  isolated  spots  of  land 
recently  bared  by  the  ni-vu  of  the  inland  ice,  as  grow  away  from  the 
margins  of  the  ice  sheet,  while  the  finding  of  living  willow  trunks, 
grass  and  perennial  plants  of  many  years  growth  close  to  the  edges- 

I  Proceedings  of  ihe  Academj-  of  Namral  Sciences  of  Philida.,  1884. 
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of  retreating  glaciers,  seem  to  place  the  point  beyond  any  reasonable 
doubt,  especially  when  after  carefiil  survey,  through  the  construction 
and  positions  of  the  glaciers,  there  was  the  absolute  certainty  that 
tbe  plants  could  not  have  been  deposited  by  lateral,  medial  or 
termiDal  moraines,  though    they  might    have    been    by  ground 
zDoraJnes, — a  circumstance  which  would  settle  Professor  Meehan's 
position  affirmatively  beyond  dispute,  since  the  ground  moraines 
are  borne  under  the  flowing  ice  rivers.    Abundant  vegetation  was 
also  found  in  nunataks, — peaks  of  land  projecting  above  the  glaciers 
or  icecap, — but  little  significance  was  placed  on  this  circumstance 
since  all  such  nunataks  visited  were  within  a  reasonably  close 
proximity  to  the  main  land  masses,  and  the  vegetation  might  readily 
have  sprung  from  seeds  blown  there  by  the  winds  or  brought  by  mud 
on  tbe  feet  of  birds.    But  the  demonstration  of  aged  living  plants 
in  tbe  other  situations  named  must  have  a  strong  bearing  on  the 
discufisions  involved  as  to  the  influence  of  the  ice  age  on  the  distribu- 
tion of  plants  over  the  surface  of  the  earth. 

The  abundance  of  lichens  is  characteristic  of  the  flora  of  Green- 
land. Rocks  supposed  from  a  distance  to  be  naturally  colored  are 
found  on  closer  inspection  to  derive  their  hue  from  a  complete 
investiture  of  some  lichen.  In  this  particular  the  crimson  clifiTs, 
beginning  at  Cape  York  and  extending  many  miles  northward,  are 
a  conspicuous  example.  These  clifiTs,  rising  sheer  from  the  water's 
edge  to  heights  of  from  seventeen  hundred  to  two  thousand  feet  or 
more,  though  of  gray  granite,  show  no  spot  of  the  intrinsic  color  even 
on  being  nearly  approached,  but  present  a  uniform  red  appearance 
over  their  whole  surface  from  a  large  orange  red  lichen  which  covers 
them. 

In  view  of  Schwendener's  theory  that  lichens  are  but  symbiotic 
forms  of  algse  and  ^ngi,  it  is  to  be  regretted  that  the  probably  rich 
fields  afforded  by  the  latter  named  great  families  in  this  region 
have  yet  to  be  investigated. 

Mosses  are  even  more  abundant  than  lichens.  They  grow  in  such 
▼ast  quantities  in  spots,  that  their  light  or  dark  greens  are  visible 
often  for  some  miles  away,  brightening  the  otherwise  bleak  shores 
-wonderfully.  Their  persistence  in  growth  under  apparently  adverse 
cnrcumstances  is  also  remarkable.  No  obstacle  save  the  sea  seems 
sufficient  to  stop  their  progress.  Even  dead  glaciers  have  been  and 
are  being  buried  under  the  steady  march  of  these  cryptogamous 
plants.    Mosses  fulfil  the  same  duty  in  Greenland  that  other  forms 
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of  plant  life  perform  in  more  favored  climes,  and  tlie  araoant  of  rich 
ve(;etable  matter  being  deposited  by  tbem  may  be  of  great  value  in 
tbe  future  to  tbat  great  arctic  Ulaiid. 

The  Academy  is  indebted  to  Mr,  Stewardson  Brown,  Correspond- 
ing Secretary  of  it*  Bolaoical  Section,  for  the  determination  of  the 
flowering  plants ;  to  Dr.  Jolin  W,  Eckfeldt  for  the  determination  of 
the  lichens,  white  for  the  naming  of  the  mosses  tbe  Academy  ia 
indebted  to  the  kindness  of  Mrs.  N.  L.  Britton  of  New  York,  whoee 
knowledge  of  this  department  of  botany  ie  conceded  to  be  pre-emi- 
nent. 
BanuDOulai  Lappanicai  1.. 

Dr.  Burk. 
Baaanflalna  nivalia  L. 

Etah,  in  great  abundance,  and  with  great  vigor,  a  point  char- 
acteristic of  the  vegetation  about  this  ancient  Esquimo  settlemenL 
Bannnoulnl  p^gmeBni  Wabl. 

Apjiarently  confined  to  swampy  places, 
Papav«T  QadloKulB  L. 

Common  everywhere  in  Greenland,  A  remarkably  variable 
plant..  Un  the  table  land,  back  of  McCormlck  Bay  (Pnidhoe  Land) 
a  white  flowered  fnrni  is  somewhnt  common  ;  it  has  a  more  compact 
habit  and  smaller  flowers  than  the  yellow  or  more  prevalent  form. 
On  Wostenbolm  Island,  the  compactness  of  growth  is  particularly 
marked.  The  number  of  petals  varies,  and  the  margins  are  not 
unfrequently  fimbriate.  In  the  vicinity  of  Disco  the  peduncles  are 
hairy.  At  Upernavik  forms  with  hairy  and  smooth  peduncles  grow 
together, 
ChairanthQS  pygmani  Adumg. 

Dr.  Burk. 
Arabii  alpina  1.. 

Found   only    on    Disco   Island— only    two   specimens  on   soggj 
ground,  one  in  flower  the  other  in  fruit. 
Cardsmine  prateniii  vur.  alpiua  L, 

Not    in    Dr.    Burk's   collections',   and    a   single    specimen   only 
gathered  in  wet  ground  on  Disco  Island. 
Teiioaris  arotics  Rit^b. 

Inglefield  Gulf  in  dry  places  between  rocks,  in  fruit  middle  of 
August. 
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Braba  alpina  L. 

Seyeral  varieties.    McCormick  Bay. 

Draba  hirta  L. 

Varying  remarkably  in  different  localities.  At  Disco  more  tall 
and  slender  than  at  Etah.  In  company  with  Papaver  nudicaule,  Dryas, 
several  Ranunculi  and  other  flowers,  with  a  luxuriant  growth  of 
some  Hypnum,  it  formed  a  striking  feature  in  the  flora  of  a  *'  Nun- 
atak/'  or  snowless  peak,  arising  out  of  the  Verhceff  glacier. 

Draba  mpettrU  R.  Br. 

Dr.  Burk. 
Cocblearia  offioinalit  L. 

At  Disco  usually  but  about  3  inches  high,  but  at  Atanekerdluk, 
in  Waigat  Strait,  opposite  Disco,  double  the  size.  A  favorite  food 
of  the  Eskimos  both  North  and  South. 

Braya  glabella  Riohard«. 

McCormick  Bay  and  Inglefield  Gulf. 
LyohniB  apetala  L. 

Remarkably  variable.  Sometimes  with  quite  showy  petals. 
Flowers  often  singly  on  scapes,  at  others  in  5-6  flowered  capitate 
heads,  and  again  with  flowers  scattered  along  the  stems.  One  spec- 
imen at  Inglefield  Gulf  close  to  the  front  edge  of  a  receding  glacier, 
which  spot  had  been  covered  by  solid  ice  within  a  year  or  two. 
Silaae  aoaalit  L. 

Everywhere  in  very  wet  or  very  dry  places  indiscriminately. 
Cerattiiua  alpinnm  L. 

At  Disco  spreading.  At  Upemavik  sub-erect.  Above  Melville 
Bay,   at  Wostenholm,  and   northwardly  in  small   compact  erect 


Stallaria  longipet  Goldie,  var.  Edwardtli  R.  Br. 

On  the  Verhoeff  Nunatak  the  plants  were  but  two  inches  high. 
Much  larger  elsewhere  in  Greenland. 
Stallaria  hnmifata  Rottbl. 

Seems  scarce,  only  one  small  specimen  from  Disco. 
Areaaria  OrcBnlandioa  Spreng. 

McCormick  Bay. 
Ar«naria  peploidet  L. 

Disco.  July  14th.  One  flower  with  a  remarkably  large  colored 
<calyx ;  the  sepals  being  three  quarters  of  an  inch  long.  The  cause 
of  this  abnormal  growth  not  determined. 
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PauntilU  emurglMta 
Wostenholm   Isla 
Verbffiff  glacier. 

■iirah. 

nd,  Upernavik.   and    on 

the    Nuuatak 

io  the 

rotendlUnifsml.. 
Dr.  Burk. 

J 

Disco. 

Br. 

1 

PoUnlUU  mtenUU  i'o 
Disco,  not  in  Dr. 

Burk'a  collection. 

1 

Potentillft  tridenWta  A 
Godthaab,  anil  as 

far  North  as  Disco. 

1 

DrjM  ootopeUli  L.                                                                                           ^H 

Nest  to  Papai'fiT  perhaps  the  commoneBt  flower  of  Gr^enl^nd. 
Sometimes  iu  clumps  of  a  foot  across,  with  aotnetimes  a  hundred 
flowers  open  at  once.     Also  on  the  Verlia-ff  Nmiatak. 

AlohsmmavDlguifL. 

Varying  in  size.     At  Disco  preferring  wet 
Suifisgt  oDipitotft  L. 
Suifraga  csrnna  L. 

Disco.     On  the  VerhtetfUunatak. 

pUc». 

Hi 

SuifrAgn  fliKelUrii  Willd. 

McCorraick  Bay.    Appears  to  be  rare.    I  only  found  a   few 
plants  here,  and  only  one  Hpeclmen  was  seen  by  Dr.  Burk,  and  that 
in  the  same  locality. 
Ekxifra^  oppoiititalia  Willd. 

Growing  in  great  masses,  and  giving  great  beauty  to  the  rocks 
about  the  "RedciifT  House,"  Lieutenant, Peary's  winter  quarters. 
Saiifrtiga  nivBlii  L. 

Disco, 
Saxifraga  rivularii  I.. 

Above  Meville  Bay,  not  half  the  size  of  those  at  Disco. 
Saxifraga  trionipidata  lleir.. 

Common  everywhere.     On  the  Verhreff  Nunatak. 
Saiifraga  aioida*  L. 

Wostenholm  Island  and  McCormick  Bay,  not  in  Dr.  Burk's 
collectioD. 
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Sazifniga  itelUrit  L. 

Not  in  Dr.  Burk's  collection,  but  not  rare  at  Disco.      Much 
larger  than    specimens  from   Point  Barrow,  on   the    Northwest 
Pacific  coast. 
Sedum  Bhodiola  D.  C. 

Rocks  at  Godthaab. 
Coxniifl  oanadeiuii  L. 

Godthaab  specimen  not  collected  though  observed  by  me. 
Bpilobinm  an^ttifoliiim  L. 

Not  collected  bj  Dr.  Burk. 
Spilobinm  Utifoliiim  L. 

Found  on  cliffi  close  up  to  the  ice  cap. 
Brigvron  alpinui  L* 

Found  only  by  Dr.  Burk. 
Siigeron  eompoiitm  Purth. 

Inglefield  Gulf.  It  is  interesting  to  note  that  while  the  plants  of 
Greenland  vary  much  according  to  location,  these  are  exactly  like 
Rocky  Mountain  specimens,  and  specimens  of  Nuttall  from  Walla 
Walla  on  the  Columbia  River. 

Katrieari*  inodora  L. 

This  indomitable  traveler  has  gained  a  foot-hold  in  Disco.  Soil 
was  brought  from  Denmark  for  the  Inspector's  garden,  and  the  seed 
probably  came  in  that  way. 

Anteniuuria  alpina  Gnrtn. 

Varying  in  no  degree  from  those  in  American  alpine  heights. 
ArtMniflia  borealit  Pall. 

Disco.    Not  in  the  collection  of  Dr.  Burk. 
Amioa  alpina  Olin. 

In  great  abundance  on  the  Verhoeff  Nunatak. 
Tarazaomn  officinale  Web. 

The  lividtim  form  common  at  Disco. 

Campanula  nniflora  L. 
Disco. 


Campanula  rotnndifolia  L. 

Disco.    Nearly  always  with  a  single  large  flower  on  the  scape. 
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'VMciniam  nliginoiam  L. 

Some  of  the  plants  huve  the  leaves  colored  with  rose.    These  are 
alwaya  eterik ;  only  the  fully  greea-leaved  plants  produce  berries. 
Theae  nre  gathered  and  prepared  for  food  by  the  Esquinios.      To 
ua  the  berries  seemed  tastelesa. 
UliodadendroD  t&ppoDioam  Wslil. 

Collected  by  Dr.  Burlt.      I  did  not  meet  with  it  in  flower,  but  ft 
specimen  waa  among  some  given  me  by  the  Inspector  at  Disco. 
BijranCtiaa  tsiUoliaa  Gr. 
Caiiiopa  hypnoidsi  Don, 

Almost  everywhere  where  the  ground  waa  dry, 

O&Mlope  tetragona  Don. 

Only  in  dry  places.  Emitting  a  delightful  odor,  like  that  of  a  TAly 
of  the  Valley ;  overhanging  rocks  in  loug  spreading  masses ;  collected 
and  preserved  for  fuel  by  the  North  and  South  Greenland  Eaquimoa: 
Iiednm  palnitTB  L. 

"Labrador  tea"  aud  used  as  tea  by  the  South  Greenland  Esqui- 

FTToU  rotnndifolift  'ar.  pamila  L, 
Diap«naia  Lapponioa  b. 

Disco. 
ATm«ria  vnlgarii  L. 

Disco. 
Ktrtenaia  maritima  Don. 

Sea  Beach  at  Disco. 
Veranioft  alpina  L. 

Disco. 
Bartaia  alpina  L. 

P«dioaIaria  eapitata  AdBmi, 

Disco. 
Ftdiealarii  Sammea  L. 

Disco.     Found  only  by  myself 
Fedionlari*  hiriata  L. 

McCormick  Bay.  Variable.  Now  growing  to  a  foot  high  and 
branching,  and  now  hut  an  inch  or  two  high,  with  a  simple  stem. 
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Pedioolarii  Lapponioa  L. 

IMaco. 
Pedienlarii  veriioolor  Wahl. 

Disco.    Dr.  Burk. 

Polygonum  yiTipanim  L. 

Sometimes  with  leaves  in  dense  tufts  with  leafy  flower  stems. 
When  pot  viviparous  the  plant  is  dwarf  and  the  flowers  bright 
rosj-ied.  In  the  inconspicuous  state  the  scapes  are  tall  and  usually 
leafless. 

Oxyria  digyna  Willd. 

Widely  distributed  throughout  Greenland. 

Betula  iianaL. 

Common  in  company  with  the  arctic  willow  at  Disco  and  south- 
wardly, growing  about  six  inches  high,  and  forming  tufls  of  several 
feet  radius.  It  is  found  from  Cape  Farewell  to  Duck  Islands,  the 
south  border  of  Melville  Bay.  This  is  probably  its  limit.  I  found 
it  no  further  north.  Saved  for  fuel  by  the  South  Greenland 
Csquimos. 

Saliz  arotioa  R.  6. 

Average  height  6  inches  but  spreading  often  to  6  feet  in  the  circum- 
ference of  its  branches.  But  its  short  stem  grows  quite  thick.  At 
Disco,  I  saw  one  with  the  short  trunk  as  thick  as  one's  wrist,  hang- 
ing firom  a  crevice  in  a  rock.  Grows  at  all  altitudes  from  the  Beach 
line  close  to  the  ice  cap.  In  Inglefield  Gulf  found  large  old  plants 
up  to  within  20  feet  of  a  receding  glacier,  and  on  a  spot  which  had 
certainly  been  covered  by  ice  less  than  two  years  before.  There 
were  no  lateral  or  medial  moraines  to  bring  the  plants,  and  all  the 
facts  on  the  spot  led  to  the  conclusion  that  the  willows  had  been 
buried  when  the  glader  flowed  over  the  spot  and  had  been  dormant 
until  the  ice  receded.  Professor  Heilprin  coincided  with  me  in  this 
conclusion.    Catkins  used  by  Eskimos  for  tinder. 

8«lix  harbaoaa  L. 

I>isco  and  Upemavik. 

Abiat  obovata  Loud. 

In  sheltered  fiords  near  Godthaab  and  southwardly.  Only  seen 
and  not  collected  by  me  or  Dr.  Burk.  In  some  situations  growing 
from  four  to  eight  feet  high. 
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H                 Emp«crum  Bigmm  L. 

H                 The  Eskiiuos  are  very  fond  of  tlie  fruit.     Women  aiid  cliUdreii  go 
^M              out  to  gather  it,  as  they  would  blackberries  or  strawbernea  with 
V              UB.      I  was  told  that  at  Disco  aud  Godthaab  Uie  natives  make  pre- 
serves of  it.     It  is  kept  for  fuel. 

Taflaldia  palDitrlt  Hudson, 

Disco. 

LuiaU  araaata  SI 07. 

1 

Lninla  gpadioea  L>,  C. 
Disco.    Not  in  Dr.  Burk'a  collection. 

J 

Called  by  the  oativea  Ewiokswa— "  Kab bits-foot  grass. 
by  the  Eskimos  as  punk  or  tinder.      It  is  firat  ignited   by 
and  then  blown  into  n  flame  on  dry  moss.     It  grows  iu  vast  1 
in  low  wel  places.     From  Melville  Bay  south  it  reaches  a 
— but  only  about  six  inches  above  that  point. 

"      Used    m 
a  epark. 
quantities 
foot  high. 

Bcirpui  oEiipitoiui  1.. 
Dr.  Burk. 

1 

C»rei  TQlgarU  Fr.  v»r.  hyporbore*. 
Carei  atrata  Bootl. 

i 

Not  in  Dr.  Burk's  collection.    Specimens  in  the  Herbarium  of  the 
Academy  collected  in  latitude  81°,  82°  by  Dr.  Emil  Bessels  of  the 
ill'fated  Polaris  expedition  are  barely  2  inches  high.     These  from 
McCormick  Bay  are  about  one  foot. 
Kobeiia  aoirplna  Wil]d. 

Dry    places,   McCormick    Bay.      Plants  remarkably  stout    and 
stocky,  but  culms  scarcely  reaching  three  inches  high. 
Hierochloe  alpina  R.  i  S. 

McCormick  Bay.     Making  a  close  herbage  nearly  one  foot  high. 
Alopeourui  alpiani  L. 

This  seems  to  be  the  prevailing  grass  around  Eskimo  settlements. 
It  grows  Iu  such  wild  luxuriance,  with  herbage  a  foot  in  height,  and 
of  such  a  vivid  green  that  it  can  be  aeen  for  two  or  three  miles  from 
the  shore.  8onie  of  my  specimeus  were  18  inches  in  length.  At 
Godthaab  hay  is  made  from  it. 
Foa  alpina  I.. 

Near  Disco  it  grows  from  18  inches  to  2  feet  high,  but  the  leaves 
are  comparatively  short. 
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PoA  arotioa  B.  Br. 
Poa  nemoralit  L. 

Upernavik. 
Poa  prateiuit  L. 

Not  in  Dr.  Burk's  collection.  Abundant  in  McCormick  Bay. 
At  Disco  it  makes  culms  18  inches  to  2  feet. 

Trite  tain  teiqaiflomxn  Trin. 

Collected  only  by  myself.    McCormick  Bay. 
Olyearia  flnitant. 

Only  by  Dr.  Burk. 

Pestnea  oyina  L.  var.  breyifolia. 
Pestnea  oTina  var.  viTipara. 

At  Godthaab,  but  growing  only  about  six  inches  high. 

ArotagTOttii  latifolia  Griesb. 
Eljnmfl  molUi  Trin. 

Disco.  Not  in  Dr.  Burk's  collection.  At  Atanekerdlut,  reach- 
ing three  or  four  feet  high  along  the  Sea  Beach. 

Equifletaxn  aryenie  Lin. 
Equitetnm  Tariogatiuii. 

Dr.  Burk. 

Woodflia  ilTenilt  Br. 

Disco.    In  crevices  of  rocks. 

Cystopterifl  fragilii  Bernh. 

Disco.  About  12  inch  fronds,  in  crevices  of  rocks.  Not  in  Dr. 
Burk's  collection. 

KeplirodiiiiB  tpinulotnm  Mul. 

Crevices  of  Rocks  at  Godthaab.  Among  the  few  things  cultivated 
by  the  Danes  at  Godthaab.    Not  in  Dr.  Burk's  collection. 

Lyoopodium  annotinuxn  L. 

Disco,  reaching  close  to  the  edge  of  the  ice  cap. 
Ljoopodiiim  Selago. 

Disco,  reaching  about  two  inches  high. 

Lichens. 

The  collection  has  been  kindly  determined  by  Dr.  John  M.  Eck- 
feldt.  Those  marked  *  were  also  collected  in  the  first  expedition  by 
Dr.  Burk.    f  Collected  only  by  Dr.  Burk. 
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The  profusion  of  Lichens  strikes  the  visitor  to  Greeoland  at  once 
on  reaching  ita  ehores.  Many  gpeciee  aeera  to  have  preference 
fur  peculiar  situations,  and  give  the  rocks  when  at  some  distance  tho 
appearanc*  of  being  variously  cjlored. 

•C»lrftri«  nivslii  (L.)  Adi. 
fOstrariB  IiUndioa. 
Cstraria  oaonlUU  (Hill.)  Aeh. 
'Aleotcria  oobroleaoa  Njl. 


i 


rigida  Fr. 

Thaloiobitti*  l;ohnaui  K;1. 
FBTmalla  laxatilli  (L.)  Fr. 

McCorraick  Bay. 
Farmelia  oaniparH  ( L.}  Wallr. 

McCormIck  Bay. 
Parmalia  laaaU  (I..)  Wallr. 

McCormick  Bay. 
Parmalia  inoana  |Pen.)  Vr. 

McCormick  Bay. 

Fbyiola  pnlTeTiLlBDta  Suhreb. 

McCormick  Boy. 
Dmbilioaria pro boio idea  (L.j  Sti 

McCormick  Bay. 
Dmbilioaria  mgifera  Nyr. 

McCormick  Bay. 
■UmbiUoaria  h;p«rbor«a  HotT. 

McCormick  Bay. 
Dmbllioaria  antbracoria  Wulf. 

McCormick  Bay, 
Hapbroma  arctioa  (L.)  Fr. 

McCormick  Bay. 
tPaltissra  oaoina  (L.)  Iloffm. 
tFeltigera  apbtbaia  L. 
Solomia  laooata  (L.)  Acb. 


Solomia  oro«ea  ( L.)  AdIi. 
tFannaria  hjpnornin  (floir.!  Kolb. 
Collsma  melBBliDm  Acb. 

McCormick  Bay. 
Flaoodlam  vitellinan  Ehrb. 

McCormick  Bay. 
Flaoodinm  elegam  LI  ok. 

McCormick  Bay.  ' 

iMaDoia  lantigera  (Wsbb.)  Aoh. 

McCormick  Bay. 
Leoaoara  Teutoit  (L.)  Aoh. 
Biaodiaa  iopbodei  (Aob.)  N7I. 
Fertaiaria  ooriaeaa  |Tb.)  Fr. 
tPertDtaria  paradoza  Lindb. 
QyaltDta  pedaa  Uont. 
"f Stars oeanlDD  alpinnm  Liuo.  1 

Cladonla  pyzidata  (L.|  Fr. 
Cladonia  graoUU  (L.)  Hyl. 

vsr,  alDngaU,  forma  maoroMril  Tack. 
CUdoaia  deformi)  (L.)  Iloff. 
Laoidia  platyaarpa  Acb. 

McCormick  Bay. 
Bnellia  gaogiaphiaa  (L.)  Tuck. 

McCormick  Bay. 
BpbBTopborni  glabilarni  (L.)  D.  C. 

McCormick  Bay. 
Coaioej'b*  fnrfnraeaa  L. 
Terrucaria  pygmBa  Roalt. 

Parasitic  on  Cladonia  gracilia. 
Tbamnolia  vermianlarii  (Sh.)  Aoh. 
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Mosses. 
Oollected  at  McCormick  and  Robertson* 8  Bay, 
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AndnM  Blytliii  Schimp. 
AnlaoonuLion  palnttre  L. 
AnIaeomiLion  targidam  Wahl. 
Bryum  urgenteiim  L. 
Bryum  ineUnatum. 
Brynm  niUdnlnxn  Lindb. 
Bryum  pendulum. 
Bryum  pyriforme  L. 
Bioranoweiiia  oriipula  Lindb. 
Orimmia  apooarpa  Hedw. 
Hypnum  niteni  Sohrd. 
Hypnum  Riohardioni  Mitt. 
Hypnum  tplendeni  Hedw. 
Hypnum  unoinatum  Hedw. 


Onohophorut  polyoarput  Brid. 

Onohophomt  WaJilenbergii  yar. 

Orthotheoium  ohryteum  Brid.  A  Sob. 

Orthotriohum  aroUoum  Sohimp. 

Philonotit  fontana  Brid. 

Pottia  Heynei  var. 

Pogonatum  alpinum  and  yar.  Roth. 

Pohlia  onoullata. 

Poblia  nutans. 

Baoomitrium  lanuginoium  Brid. 

Sphagnum  fimbriatum  yar.  Wils. 

Swartsia  montana  yar.  Lam. 

Tetraplodon  bryoidei  Lindb. 

Funaria  hygrometrioa  yar.  Sib. 


15 
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May  2. 
The  President,  General  Isaac  J.  Wistab,  in  ihe  chair. 
Fifty  persona  present. 

A  paper  entitled  "Observations  on  the  Japanese  Salamander, 
CryptobranchuB  maximus  (Schlegel)"  by  Henry  C.  Chapman,  M.  D„ 
was  presented  for  publication. 

May  9. 
The  President,  General  Isaac  J.  Wibtar,  in  the  chair. 

Forty-seven  persons  present. 

Papers  under  the  following  titles  were  presented  for  publication  : — 

"  Observations  on  Vallonia,"  by  Dr.  V,  Sterki. 

"Some  new  and  little-known  Paleozoic  and  Jurassic  Fishes,"  by 
Edw.  D.  Cope. 

The  death  of  J.  Gibbon3  Hunt,  M.  D,  on  the  29th  ult.,  having 
been  announced  at  the  last  meeting  the  following  minute  submitted 
by  a  oammhtee  appointed  fur  the  purpoao  was  unaniaiously 
adopt«d : — 

Resolved,  That  the  members  of  this  Academy  have  learned  with 
profound  sorrow  of  the  death  of  their  late  aasociate,  Profebsob  J. 
GiBBOifB  Hunt,  M.  D.,  who,  as  one  of  the  founders  of  the  Biologi- 
cal and  Microscopical  Section  of  the  Academy  and  the  first  Profes- 
sor appointed  by  tbe  Academy  under  its  by-laws,  as  amended  a  few 
years  sinoe,  to  the  Chair  of  Histology  and  Microscopical  TechooU 
ogy,  has  rendered  lasting  services  to  the  Society  that  are  held  in 
grateful  remembrance  by  his  associates. 

That  we  also  give  expression  to  our  sense  of  appreciation  of  the 
late  Professor  Hunt  as  a  pioneer  teacher  and  master  in  the  most 
refined  methods  of  modern  microscopical  research,  for  which,  how- 
ever, owing  to  his  native  modesty  and  reserve,  he  never  received  a 
large  share  of  popular  recognition,  though  known  throughout  the 
country  to  all  specialists  for  the  important  improvements  and  dis- 
coveries in  technique,  by  means  of  which  he  had  enlarged  the  possi- 
bilities of  a  scieuce  but  little  cultivated  amongst  us  when  he  began 
his  work  upward  of  thirty  years  ago.     That  we  vividly  recall  the 
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power  and  grace  with  which  he  could  paint  in  spoken  or  written 
words,  the  aspects  and  moods  of  that  world  of  nature,  great  and 
small,  in  field  and  forest,  that  he  so  dearly  loved  and  enjoyed  with 
all  the  sincerity  and  philosophical  sobriety  of  an  Emerson.  That 
these  traits  and  his  readiness  also  to  offer  advice  and  help  to 
beginners  in  the  fields  of  animal  aud  vegetable  histology  (in  both  of 
which  he  was  a  deservedly  recognized  authority),  his  uniform 
kindness  of  manner,  uprightness  and  purity  of  character,  have 
endeared  his  memory  to  his  fellow-members  of  the  Academy. 

Cretaceous  Ammonites  and  other  Fossils  near  Moorestowji,  N.  J. 
Their  stratigraphic  position  shown  bij  an  Artesian  Well  Section  at 
Maple  Shade,  N.  J,  Incidental  reference  to  Water  Horizons. — Lewis 
WooLMAN  stated  that  during  the  fall  of  1892  there  had  been  placed 
in  his  hands  for  identification  by  Joseph  Walton  of  Moorestown,  N. 
J.,  an  interesting  set  of  cretaceous  fossils  collected  by  him  at  the 
clay  pits  belonging  to  A.  A.  Keeve  upon  the  left  bank  of  the  north 
*  branch  of  the  Pensauken  Creek,  two  miles  very  slightly  south  of 
west  from  Moorestown  station  and  between  Maple  Shade  and  Lenola 
stations  on  the  Burlington  County  R.  R. 

The  fossils  are  mainly  in  the  form  of  casts,  and  are  remarkably 
well-preserved  in  comparison  with  similar  fossils  from  other  locali- 
ties in  the  State. 

The  most  noticeable  among  them  are  two  species  of  Ammonites 
each  about  twelve  inches  in  diameter,  being  considerably  larger 
than  any  of  the  same  species  now  in  the  Academy's  collection  from 
the  State  of  New  Jersey,  though  there  are  in  the  Museum  two 
individuals  of  one  of  the  forms  from  the  Delaware  and  Chesapeake 
Canal  that  measure  respectively  16  and  18  inches  across. 

The  number  of  species  collected  by  Joseph  Walton  numbered 
twenty-three,  all  mollusks  except  one — an  Echinus. 

More  recently  visits  to  the  locality  have  been  made  by  C.  W. 
Johnson  with  a  class  from  the  Wagner  Institute,  by  Prof.  A. 
Heilprin  with  the  Academy's  Geological  Class  and  by  the  speaker 
accompanied  by  Professors  Smock  and  Salisbury. 

These  parties  collectively  obtained  not  only  all  the  molluskan 
forms  found  by  Joseph  Walton  hut  also  forty-two  additional  ones 
mostly  of  the  smaller  forms.  This  makes  the  total  number  of 
species  of  mollusks  sixty-four. 

There  were  also  found  fish  remains  consisting  of  teeth  belonging 
to  the  genus  PycnoduSf  and  also  undeterminable  fragments  of  bones 
and  portions  ot  crab's  claws  together  with  considerable  lignite.  The 
latter  was  in  some  cases  much  bored  by  the  Teredo  and  the  cavities 
frequently  lined  with  minute  crystals  of  iron  pyrites.  A  number 
of  specimens  of  Marfesia  cretacen  showing  the  shell  were  also 
found  in  burrows  thev  had  themselves  made  in  the  wood. 
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Through  the  coiirtcBy  of  several  members  of  the  two  clHssee  a 
considerable  number  of  the  specimens  they  procured  were  siib- 
milted  for  en  &m  in  at  ion.  These  together  witn  those  previously 
collected  were  carefully  compared  by  H.  A.  Pilsbry  and  the 
speaker  with  the  figures  and  test  of  Whitfield's  Paleontology  of 
New  Jersey  and  with  the  works  of  other  authorities,  and  also  with 
the  types  and  other  epecimeoe  in  the  Museum  of  the  Academy. 

One  form,  Valuta  delawarensU,  was  identified  by  Professor  R.  P. 
Whitfield.  Professor  A.  Heilprin  kindly  assisted  in  the  final 
determination  of  a  few  forma.  In  nomenclature  we  have  followed 
Whitfield,  to  whose  work  the  specialist  is  referred  for  synonyms  and 
references  to  other  literature.  For  convenience  the  volume,  page, 
plate  and  figure  where  each  is  described  and  illustrated  are  noted. 
The  list  is  es  follows: 

CEPHALOPODA. 

Ammoiiilei  {PlaeenUnxran)  pUicrniit  DeKav.'  Vol.  II,  page  255 
pi.  XL,  l]g.  1,  XLI,  figs.  1  and  2. 

Ammon.ite»delawarensi»'iliottai\.  Vol.  II,  page  252,  pi.  XLII,figB. 
6  to  9. 

Seaphiles  kippocrepU  DeKay.  Vol.  II,  page  262,  pi.  XLIV,  figs. 
8  to  12. 

Scfiphilei  iwfosM  Owen.  Vol.  II.  page  2(11,  pi,  XLIV,  iiga.  13  and 
14. 

BaeulUei  ovaltu  Say.    Vol.  II,  page  275,  pi.  XLVI,  figs.  3  to  9. 

aASTEROFODA. 

Cerithium  (Polamide*  f)  Sp.? 

Dejitalium  tubarcuatum  Conrad,  internal  casts.  Vol.  II,  page  166, 
pi.  XX,  figs.  19  and  20. 

Dentatium  ntbarcualutn  Conrad,  external  impression.  Vol.  II, 
page  166,  pi.  XX,  figs.  21  to  24. 

Alaria  rottrata  Gabb,  (numerous).  Vol.  XI,  page  119,  pi.  XIV, 
figs.  5  and  6. 

Gyrodes  infracarinata  Gabb.  Vol.  II,  page  125,  pi.  XV,  figs.  IS 
to  16. 

Lunatia  halli  Gabb.    Vol.  II,  page  130,  pi.  XVI.  figs.  13  to  16. 

Natiea  abytiina  Morton.     Vol.  II,  page  123,  pi.  XV,  fig.  9  to  12. 

Turbinella  parva  Gabb.     Vol.  II,  page  80.  pi.  IX,  figs.  4  to  6. 

TurritellavertebroidesMonou  (?).  Vol.  II,  page  146,  pi.  XVIII, 
figs.  13  to  18. 

Valuta  (?)  delawarentii  Gabb.   Vol.  II,  page  84,  pi,  X,  figs.  5  to  7. 

Voluioderma  abbolii  Gahb.  Vol.  II,  page  173,  pi.  XXI,  figs.  4  to 9. 

Volufomorpha — Sp,  ? 

Ai-ellana  brdtata  Morton.     Vol.  II,  page  163,  pi.  XX,  figs.  1  to  4. 

'  Tne  reference!  »re  lo  Whiifield's  Palieontology  of  New  Jersejr. 
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Ciihara  erodswiekenm  Whitfield.  Vol.  II,  page  107,  pi.  XIII, 
figs.  7  and  8. 

Odontofums  alacki  Gabb.     Vol.  II,  page  66,  pi.  VI,  figs.  8  and  9. 

Oyrodes  obtusivolva  Gabb.  Vol.  II,  page  129,  pi.  XVI,  figs.  9 
to  12. 

Oyrodes  altUpira  Gabb.  Vol.  II,  page  128,  pi.  XVI,  figs.  7 
and  8. 

Margariia  ahymna  Gabb.  Vol.  II,  page  133,  pi.  XVII,  figs.  1 
to  5. 

ModuluB  lapidoaa  Whitfield.  Vol.  II,  page  152,  pi.  XVII,  figs. 
6  to  8. 

Pyropsis  alabamensis  Gabb. 

Pyropris  natieoidea  Whitfield.  Vol.  II,  page  43,  pL  II,  figs.  5 
to  7. 

EoHellites  JianUus  Gabb.    Vol.  II  page  86,  pi.  XI,  figs.  1  and  2. 

RoitellUes  texturattts  Whitfield.  Vol.  II,  page  88,  pi.  XI,  figs. 
5  and  6. 

RostellUea  angulatus  Whitfield.  Vol.  II,  page  88,  pi.  XI,  figs. 
3  and  4. 

Scalaria  thomasi  Gabb.     Vol.  II,  page  137,  pi.  XVIII,  fig.  1. 

Scalaria  aillimani  Morton.     Vol.  II,  page  138,  pi.  XVIII,  Hg,  2. 

Scalaria sp  ? 

Turritella  encrinoides  Morton.  Vol.  II,  page  143,  pi.  XVIII, 
figs.  19  to  22. 

Turritella  lippineoUi  Whitfield.  Vol.  II,  page  145,  pi.  XVIII, 
figs.  23  and  24. 

Turritella  pumila  Gabb.  Vol.  II,  page  187,  pi.  XXIII,  figs. 
5  and  6. 

Endopiygma  umhil\cata  Tuomey.  Vol.  II,  page  136,  pi.  XVII, 
fig.  30. 

LAMELLIBRANCHIATA. 

Calliite  delawarensis  Gabb.  Vol.  I,  page  153,  pi.  XXII,  figs.  8 
to  10. 

Cardium  (Criocardium)  dumosum  Conrad.  Vol.  I,  page  133,  pi. 
XX,  figs.  9  to  13. 

Oardium  {Fragnm)  tenuistriatum  Whitfield  (numerous).  Vol.  I, 
page  139,  pi.  XX,  figs.  15  and  16. 

Cyprimeria  heilprini  Whitfield.  Vol.  I,  page  160,  pi.  XXII,  figs. 
14  and  15. 

Camptoneetes  (Amtisium)  burlingtonenaia  Gabb.  Vol.  I,  page 
53,  pi.  VIII,  figs.  3  to  9. 

Oouldia  conradi  Whitfield.  Vol.  I,  page  125,  pi.  XVIII,  figs.  1 
to  3. 

Idonearca  antrosa  Morton.   Vol.  I,  page  96,  pi.  XIII,  figs.  6  to  11. 

Leiopistha  protexta  Conrad.  Vol.  I,  page  140,  pi.  XX,  figs.  1  to 
3. 

Neithea  quinquecostata  Sowerbv.  Vol.  I,  page  56,  pi.  VIII,  figs. 
12  to  14. 
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Pinna  /aqueaia  Conrad.      Vol.  I,  page  81,  pi.  XVI,  figa.  1  ami  2. 

Pholadomyit  oeddentalis  Morton.  Vol.  I,  page  175,  pL  XXIV, 
figs.  1  to  3. 

Plieaiula  urtieasa  Morton.     Vol.  I,  page  61,  pi.  IX,  figs.  1  and  2. 

Tenea  pinguU  CoDrad.     Vol.  I,  page  163,  pi.  XXII,  figs.  1  to  3, 

Anomia  lelUnoide*  Morton,  Vol.  I,  page  43,  pi.  IV.  figs.  12  and 
13. 

Axinea  moi-toni  Conrad.     Vol.  I,  page  9^,  pi.  XI,  lige.  23  to  25. 

Apkroditm  tippana  Conrad.  Vol.  I,  page  154,  pi.  XXII,  6g». 
6  and  7. 

Cyprimtrin,  dmeatn  Conrad.  Vol.  I.  page  157,  pi.  XXII,  figs. 
19  to  21. 

Claoagelfa  armata  Morton.      Vol.  I,  page  192,  pi.  XXV.  fig.  24. 

Exogyra  eotiata  Say.     Vol.  I,  page  39,  pi.  VI,  figs.  1  and  2. 

Jdoiittirea  vulgaris  Morton.  Vol.  I,  page  98,  pi.  XIII,  figa,  1  to 
6. 

MytilM  oblivius  Whitfield.    Vol.  I,  page  64,  pi.  XVII,  fig.  1. 

Martesia  cretacea  Gabb.  Vol.  I,  page  !90,  pi.  XXV,  figs.  20  to 
23. 

Paiiopea  drxrisu  Conrad.     Vol.  I,  page  181,  pi.  XXIV,  figs,  fl  to  8. 

Tri'jouia  mortoui  Whitfield.  Vol  1,  p.  112,  pi.  XIV,  figs.  5  (md 
6. 

3Vr«/o  irrifgularii  Gabb.  Vol.  I,  page  191,  pi.  XXV,  fig».  18 
and  19. 

Ter-:do  libialia  Morton.  Vol.  I,  page  201,  pi.  XX VI,  figs.  19  to 
22. 

VenleUa  eonradi  Morton,  Vol.  I,  page  144,  pi.  XIX,  figs.  8  to 
10. 

Included  in  the  total  number  of  moiiuscan  species  as  above 
stated,  and  therefore  to  be  added  to  this  list,  are  two  forms  of 
Gasteropoda  prononnced  by  Prof.  R.  P.  Whitfield  to  be  new  to  the 
New  Jersey  fauna;  one  of  these,  in  a  preliminary  note  received,  he 
inclines  to  regard  as  a  Voluloderma  and  the  other  he  states  is 
probably  a  Cerithium  and  much  resembles  C.  conradi  Whitfield,'  the 
type  of  which  came  from  the  cretaceous  of  Syria.  These  forms  have 
been  again  referred  to  him  for  further  detailed  deBcriptioii. 

ECHINODERMATA. 

Hemiaiiter  parastalus  Morton.  Morton's  Cretaceous  Fossils,  page 
77,  pi.  Ill,  fig.  21. 

It  may  here  be  noted  that  one  specimen  of  Ammonites  deiaivaren- 
sis  has  the  outer  whorls  on  one  side  broken  ofl'  so  as  to  show  the 
inner  whorl.  This  inilial  whorl  is  identical  in  sculpturing  with 
Morton's  figure  of  .^.  vnnuxemi  which  was  doubtless  named  by  him 

'Soe  Bullclin  New  York  Museum  ot  Nilural   lliMory.  Vol.  Ul,  No,  2,  psge 
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either  from  imperfect  or  from  youDg  specimens.     This  double  nam- 
ing of  what  is  really  one  species  has  been  noted  by  other  writers. 

Respecting  Dentalinm  atibarcuatum  above  listed  numerous  casts 
occur  that  have  generally  been  referred  to  that  species.  Most  such 
casts  were  obtained  in  nearly  straight  short  fragments.  Examples, 
however,  were  noted  in  the  specimens  under  study  that  were  from 
four  to  five  inches  long,  more  or  less  bent  and  irregular  in  some 
parts  of  their  length,  while  quite  straight  in  other  parts.  This 
irregularity  suggests  that  instead  of  belonging  to  the  genus 
Dentalium  they  may  very  probably  represent  casts  made  by  the 
filling  in  of  the  borings  of  some  worm.  This  idea  was  suggested 
by  Professor  A.  Heilprin.  These  remarks  do  not,  however,  refer  to 
the  external  impressions  listed  as  Dentalium  which  undoubtedly 
belong  to  that  genus. 

Most  of  the  fossils  occur  in  a  bed  of  black  sand  about  three  feet 
thick,  interbedded  between  two  clay  beds,  the  lower  one  a  thick  bed  of 
black  clay  somewhat  micaceous,  and  the  upper  one  composed  of  two 
divisions,  as  follows:  that  next  the  black  sand,  a  ferruginous  clay 
with  ironstone  crusts,  and  the  one  above  this,  a  soft,  yellow  clay. 
Over  these  are  the  superficial  or  yellow  gravels.  A  few  fossils  how- 
ever are  found  both  above  and  below  the  black  sand  but  not  in  the 
gravels. 

The  yellow  and  the  black  clays  are  used  for  making  bricks.  The 
black  clay  has  been  dug  into  or  otherwise  tested  at  the  pits  to 
the  depth  of  about  25  feet  without  getting  through  it.  Its  entire 
thickness  has,  however,  been  ascertained  to  be  44  feet  from  a  well- 
boring  recently  made  at  Maple  Shade,  one  mile  west. 

The  relative  position  of  the  fossiliferous  horizon  is  shown  in  the 
following  section,  which  gives  the  thickness  of  strata  as  ascertained 
at  Reeve's  clay-bank,  and  at  the  well  as  learned  from  a  record 
furnished  by  those  interested  in  its  boring. 

Surface  gravel 5  ft. 

Yellow  clay 8  ft.  i:^  ft. 

Ferriferous  clay  and  ironstone  crust 4  ft.  17  ft. 

Fossiliferous  black  sand,  containing  Ammo- 
nites, Scaphites,  Baculites  and  other  Mol- 
lusks 3  ft.  20  ft. 

Black  clay 44  ft.  64  ft. 

(A)  Fine  and  coarse  gray  sands  at  the  top, 
changing  to  medium  and  then  to  coarse 

and  pebbly  gravels  at  the  bottom 33  ft.  97  ft. 

Green  sand  marl 6  ft.  103  ft. 

(B)  Fine,  gray  sand  and  coarse  gravel,  simi- 
lar to  A 27  ft.  130  ft. 

White  clay 100  ft.  230  ft. 

Red  clay 10  ft.  240  ft. 

Alternations  of  sand  and  clav,  sometimes 

reddish \ 20  ft.  260  ft. 
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;C)  Whitesand 40  ft.  300  ft. 

'"bite  sand,  fine,  with  streaks  of  day 15  ft  315  ft. 

Wliite  sand,  coarse 16  fL  330  ft. 

White  sand,  medium  coarae 20  ft.  350  ft, 

Wliitfi  gravel,  coarse 10  ft.  360  ft. 

White  gravel,  coarser 10  ft.  370  ft. 

(D)  While  gravel  very  coarse,  with  large 

pebbles  and  boulders 5  ft.  375  ft. 

The  sands  and  gravels  marked  A,  B,  C  and  D.  all  furnish  water, 
and  may  be  regarded  as  water  horizons ;  that  marked  A  being  tbd 
sue  reached  by  wells  dug  in  this  neighborhood  and  which  pene- 
trate through  the  black  clay. 

Escepting  the  few  feet  of  surface  gravels  which  are  uf  m[>re 
recent  date,  it  may  be  premised  that  all  the  beds  in  the  section  Are 
below  the  lower  green  sand  marl  bed,  since  they  are  west  of  the  out- 
crops of  the  !!ame,  as  mapped  by  the  New  Jersey  Geological  Survey. 
In  the  report  of  the  survey  for  1868,  Professor  G.H.Cook  describes 
nest  below  the  lower  green  sand  a  series  of  beds  of  "  clay  marie," 
with  an  estimated  thickness  of  277  feet,  of  which  the  upper  170  feet, 
he  states,  is  composed  of  lamina^  sands  and  thin  clay  .seams,  and 
the  lower  170  feet  of  heavy,  dark  clays  and  green  sands. 

These  "clay  marls,"  in  turn,  rest  upon  another  group  of  strata, 
composed  largely  of  white,  yellow  and  red  clays,  termed  plastic 
clays,  and  which  form  the  base  of  the  cretaceous  as  it  exists  in  Kew   < 
Jereey,  ' 

The.se  plastic  clavs  have  a  thickness,  as  shown  in  the  report  on 
days  !■  N.  .J,  Survev,'  IHd.S},  of  ;i-!7  feet.  Tli<;  j>Iiisti(.-  cluvi-  c:iii  be 
distinguished  from  the  "  clay  marls  "  by  the  entire  absence  of  green 
sand  grains  in  them. 

Referring  to  the  section.  It  may  be  noticed  that  beneath  the  black 
clays  there  are  66  leet  of  fine  and  coarse  sand  and  medium,  coarse 
and  heavy  gravels,  including  a  parting  near  the  middle  six  feet 
thick,  largely  composed  of  green  sand.  The  presence  of  the  green 
sand  would  seem  to  class  these  gravels  with  the  laminated  sands  acd 
clay  marls,  rather  than  with  the  plastic  clays.  The  division 
between  these  two  groups  therefore  occurs  at  the  depth  of  130  feet. 
Allowing  five  feet  for  the  surface  gravels,  we  have  125  feet  as  the 
thickness  at  this  locality  of  the  lower  or  dark  clay  and  green  sand 
division  of  the  group  of  laminated  sands  and  "clay  marls."  The 
thickne^^  of  the  overlying  gravel  is.  however,  probably  greater  than 
five  feet  upon  the  more  elevated  portions  of  this  region,  so  that  a 
greater  depth  would  have  to  he  gone  through  in  some  places  to 
reach  the  yellow  and  black  clays  of  the  clay  marl  series. 

Keniarks  on  Hawaiian  Criinin. — Dr.  C.  N.  I'eirce  remarked 
that  Dr.  I.  M.  Whitney  of  Honolulu,  S.  I.,  to  whom  the  Academy  is 
indebted  for  the  collection  of  cratiia  prefiented  this  evening,  had 
informed  him  that  the  ancient   Hawaiian.^  had  two  quite  distinct 
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modes  of  burial  of  their  dead,  some  being  deposited  in  eaves  in  the 
rocks,  which  are  numerous,  while  others  are  placed  in  the  sands  of 
the  sea-shore,  which  are  frequently  thrown  up  into  hills  of  consider- 
able size  by  the  trade  winds.  Tradition  places  burial  in  caves  as 
the  earliest  and  most  important.  The  chiefs  and  men  of  note  were 
here  laid  away  with  great  secrecy  and  care. 

Id  search  of  these,  Dr.  Whitney,  after  receiving  the  speaker's  let- 
ter of  request,  set  out,  in  company  with  a  friend,  to  the  island  of 
Hawaii.  After  reaching  the  locality,  they  procured  with  difficulty 
and  at  considerable  expense,  a  couple  of  old  native  men  to  act  as 
guides. 

They  were  led  over  miles  of  rough,  desolate  land  to  a  hollow, 
which,  to  the  uninitiated  eyes  of  the  explorers,  looked  like  hundreds 
of  other  similar  places.  The  men  threw  out  several  large  stones, 
exposing  a  small  opening.  This,  when  enlarged  as  much  as  possi- 
ble, admitted  them  into  Egyptian  darkness  below.  They  crawled 
upon  their  stomachs  until  a  space  was  reached  where  they  could 
walk  in  a  stooping  position,  carrying  with  them  lighted  can- 
dles and  bags  in  which  to  bring  away  anything  of  interest  they 
might  find.  This  passage-way  at  last  opened  into  a  cave  eight  or 
ten  feet  high  and  twenty  feet  wide,  with  ledges  upon  the  sides.  It 
was  here,  wrapped  in  the  tapa  or  Hawaiian  cloth,  specimens  of  which 
are  presented  with  the  crania,  they  found  what  they  had  so  long  and 
laboriously  sought.  These  caves  were  dry  and  seemed  pervaded  by 
some  antiseptic  influence. 

Dr.  Whitney  thought  that  owing  to  the  difficulty  of  reaching 
these  sacred  precincts,  the  body  was  disemboweled,  the  legs  were 
doubled  up,  the  head  bent  down,  and  the  whole  wra(){)ed  in  thicknesses 
of  tapa  cloth,  so  as  to  occupy  as  little  space  as  possible.  With  the 
bodies  were  found  a  great  variety  of  objects,  including  a  quantity  of 
ava,  a  root  used  for  the  preparation  of  a  mild  intoxicant,  and  sup- 
posed to  have  been  offered  as  food  for  the  departing  spirit,  cala- 
bashes, sticks  used  by  bird-catchers,  and  some  elegant  large  tapas 
the  size  of  a  bed-spread. 

Dr.  Whitney  was  assured  that  the  cave  had  not  been  opened  for 
over  seventy  years,  and  that  many  of  the  crania  were  probably 
several  centuries  old. 

Dr.  Whitney  has  been,  for  many  years,  a  careful  student  of  these 
old  burying  places,  but  he  had  never  before  found  any  locality  so 
interesting  as  the  cave  from  which  he  obtained  the  specimens  pre-* 
sented  to  the  Academy. 

The  bleached  crania  are  from  the  sand  burial  places,  and  were 
partially  or  wholly  exposed.  The  knees  were  flexed  against  the 
breast  and  all  tied  closely  about  and  buried  in  a  sitting  posture. 
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May  16. 
The  President,  Geseral  Isaac  J,  Wistab,  in  the  chair. 
Fifty-four  pereons  present. 

Rev.  F.  C  Mor^ell,  in  connectiou  with  the  meeLiog  of  the 
Biological  and  Microscopical  Section,  made  an  illustrated  com- 
iDunication  on  polarized  light  under  the  title  "Taking  a  Sunbeam 
spart,"  (No  abstract.) 

May  23.  ' 

The  President,  General  Isaac  J.  Wibtar,  in  the  chair. 

Forty  persons  present. 

May  .'50. 
The  President,  General  leAAf  J,  Wistae,  in  the  chair. 

Twenty-three  persons  present. 

'I'he  deaths  were  annuuiioed  of  Edward   Bancroft,  a  nieniber. 
May  22,  1893,  and  of  Dr.  Kobert  Hartmann  a  Correapoiidcnt,   ■ 
April  21, 1893. 

Piijier^  under  the  fnllowinL'  titles  were  prp.'eiitcd  for  publication  : — 

"  Descriptiona  of  two  new  species  of  North  American  Bombycidae" 
by  Herman  Strecker. 

"  The  Measurement  of  the  Radins  of  Curvature  of  the  Cornea  by 
means  of  the  Helmholz  Ophthalmometer,"  by  Henry  C.  Chapman, 
M.  D. 

Morris  L.  Oruni  and  Ernest  B.  Sangree,  M.  D..  were  elected 
members. 

Otto  Staudingerof  Dresden,  Germany  and  F.  Dncaue  Godman 
of  Ivondon,  England,  were  elected  Correspondents. 

The  following  were  ordered  to  be  published  ; — 
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OBBEBVATIOVS  OV  THE  JAPANESE  SALAMANDER,  CBTPTOBEANCHTTS 

MAXimiS  (Sohlegrel). 

BY  HENRY  C.  CHAPMAN,  M.  D. 

Questions  as  to  what  constitute  a  good  or  a  bad  species,  whether 
a  species  should  be  elevated  to  the  rank  of  a  genus,  or  degraded  to 
that  of  a  variety,  concerning  which  naturalists  at  one  time  dis- 
puted so  vehemently,  have  lost  much  of  their  interest  in  the  light  of 
evolution.  Indeed,  if  all  the  extinct  forms  of  animal  life  could 
be  reproduced,  the  gaps  now  separating  living  ones  would  be  so 
bridged  over  that  the  species,  orders,  families,  etc.,  of  the  systematic 
zoologist  would  cease  to  have  any  significance  whatever. 

As  an  illustration  of  such  conflict  of  opinion  may  be  cited  the 
difficulty  experienoed  by  naturalists  in  assigning  to  the  great  Japan- 
ese salamander  its  proper  position  in  relation  to  other  batrachia,  it  hav- 
ing been  named  successively  Salamandra  maxima^  Mefjalohaira4^hu8 
neboldii^  Sieholdia  maxima y^  Cryptohranchus  japonicu^*  Megaloba- 
trachus  maxlmiis,^  and,  finally,  if  the  author's  iiitcTpretation  of  its 
organization  be  accepted.  Crypto branchus  inaximus.  Inasmuch  as  the 
Japanese  salamander  is  not  a  salamander,  as  was  supposed  by 
Schlegel,  the  name  Salamandra  was  soon  set  aside,  as  it  gave  an 
erroneous  idea  as  to  the  affinities  of  the  animal.  Tschudi,  regarding 
the  form  as  sufficiently  peculiar  in  its  organization  to  warrant  plac- 
ing it  in  a  distinct  genus,  designated  it  as  Mcgalohairachns  sieboldli. 
Bonaparte,  afterwards,  wishing  to  do  honor  to  the  distinguished 
naturalist  Siebold,  who  first  introduced  the  Japanese  animal  to  the 
notice  of  Europe,  and  regarding  it  also  as  a  distinct  genus  of 
batrachia,  named  it  Suboltlia.  The  name  Cryptobranchus  was 
given  as  long  ago  as  1821  by  Leuckart*  to  our  common  Allegheny 
hell-bender.  That  animal  having  been  described,  however,  a  few 
years  later  by  Harlan,'  first  as  Abranchu.i,  a  name  soon  given  up,  it 
having  been  previously  given  by  Ilasselt  to  a  mollusk  from  Java, 

*  Schlegel,  Fauna  Japonica.  I.uj;d.  Bat.  1S38,  j).  1:27,  pis.  fj-vS. 
'Tschudi,  Bairachia,  Neuchaiel,  IH.SS,  p.  %.   Taf.  viii. 

"Bonaparic,  Fauna  Italica,  Tomo  II,  Roma  1832- lvS41.  Sheet  I'M  *  "  ^  see 
Euproctus. 

*  Van  der  Hocvcn,  Proc.  Zoo.  Sec,  London,  18.'{S.  j).  2'). 

*  Bou'cnger,  Catalo{!ueortl)e  l>atrachia  Gradienlia.  Lond(jn,  lsS2,  p.  SO.  Cope, 
The  Batrachia  of  Noith  America,  \Va>hingion,  Ihhi^,  p.  37. 

«  Isis  von  Okcn,  Jena.  Is21,  p.  2',*». 

'Annals  of  the  Lyctum  of  Nat.  History,  New  York.  1824,  \>\>.  222,  270. 
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then  as  Menopoma  alhghanieinia,  naturalista,  at  least  iu  this  country, 
in  speaking  of  the  hell-bender  usually  refer  to  it  even  now  as  the 
Mfinopomit,  of  course  improperly,  as  the  name  Cryptohraiichug,  hav- 
ing priority,  should  be  used  in  preference.  Van  der  Hoeveti' 
regarding  the  so-called  Jupauese  salamander  as  essentially  in  iLi 
orgonizatioii  nothing  but  a  big  hell-bender  or  Meiiopoma,  named  it 
Oryptohi-aiichui  japonicus,  the  Menopoma,  of  Harlan  beiogthen  con- 
sietently  designated  aa  Cryptobrajirhiu  alleghaniottle,  anil  the  name 
Meitopoma  was  set  aside. 

Boulenger  and  Cope,  high  authorities  on  the  subject  of  the  batrf^ 
chia,  regarding,  however,  as  Tschudi  and  Bonaparte  did,  the  Jap- 
anese animal  as  differing  sufficiently  from  the  American  hell-bender 
{Ci'ijptrobranchvs  ayu.  Menopoma)  to  warrant  placing  it  in  a  distinct 
genus,  have  revived  in  recent  times  the  old  name  and  designate  it 
now  Megalobatraekui  marimut. 

In  dissecting  recently  a  fine  specimen  of  the  Japanese  animal, 
raeasuring  46  inches  in  length  (115  cent.)  which  lived  for  a  number 
of  years  in  the  Philadelphia  Zoological  Garden,  the  author  was  much 
impressed  with  the  similarity  of  its  organization  to  that  of  our  com- 
mon hell-bender,  of  which  he  has  dissected  nuiuerousspecimens.  It 
may  not  be  superduous  therefore  to  call  attention  to  such  parts  of 
the  anatomy  of  the  Japanese  batrachian  as  have  not  been  already 
dfscriheil,  Ii,  iliuse  p.iinls  in  wliioli  IheorL-ani/iUion  of  the  Japanese 
and  American  forms  agree  and  disagree,  finally,  as  to  why,  in  the 
judgment  of  the  author,  the  Japanese  batrachian  should  be  regarded 
as  a  big  liell-liender,  a  kind  of  Cri/plohraTtehug  or  Menopoma,  rather 
than  as  a  distinct  genus  Megahbatrachus. 

The  myology,  splanchnology  and  nervous  system  of  the  Japanese 
animal  have  been  described  by  Goddard,  Schmidt  and  Van  der 
Hoeven.'  Peculiarities  of  the  hyoid  apparatus  and  of  the  muscular 
and  nervous  systems  are  incidentally  alluded  to  by  Fischer,"  more 
particularly  in  their  relation  to  the  corresponding  parts  in  the  Per- 
ennihranchiata  and  Derotremata. '  The  osteology  and  splanchnology 
are  well  considered  by  HyrtI"  in   his  beautifully  illustrated  roono- 

-  Tgdscl.r.J[  voor  Naluurljjke  ) 

lem,  1862. 

'"  Atiitomische  Abhanijt.  liber  die  reiennibraiichUiten  und  Derotremen,  Ham. 
bxii^.  I8(i4. 

I'Cryptoljranchu'i  Japoniciis,  Viodolionae,  ISlJo. 
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graph,  while  the  blood  corpuscles  have  been  studied  by  Van  der 
Hoeven,"  Harting,"  Crisp"  and  Gulliver.'* 

The  Japanese  batrachian  having  attracted  the  attention  of  so 
many  eminent  anatomists,  as  might  naturally  be  supposed  there 
remains  but  little  to  be  said  that  is  new  concerning  its  organization. 
The  author  would,  however,  call  attention  to  the  fact  that  while 
Hyrtl's  description  of  the  disposition  of  the  pulmonary  and  branch- 
ial arteries  is  such  as  observed  by  himself,  nevertheless  his  figure 
(op.  cit.  Plate  II,  fig.  4)  illustrating  the  same  is  apt  to  mislead,  as  it 
gives  the  impression  that  the  two  branchial  arteries  that  unite  to 
form  the  aorta  lie  above  the  heart,  whereas  their  natural  position  is 
such  as  is  represented  in  Plate  V,  fig.  I ;  2,  3.  Again,  in  reference 
to  the  course  of  the  pulmonary  vein  that  conveys  arterial ized  blood 
from  the  lungs  to  the  left  auricular  part  of  the  heart  especially  dis- 
posed to  receive  it,  Hyrtl  (op.  cit.  p.  94)  simply  says:  "  Foramen 
venae  pulmonalis  in  atrio  sinistro,  nullam  valvulam  praetextam 
habet,  ambitus  ejus  calami  tenuioris  introductionem  concedit." 

In  order  to  remove  any  obscurity  that  may  prevail  on  this  point, 
the  author  takes  occasion  to  observe  that  the  common  pulmonary 
vein  (indicated  by  the  bristle,  Plate  V,  fig.  2,  a),  formed  by  the 
union  of  the  two  pulmonary  veins  passes  along  the  inner  side  of  the 
common  sinus,  fig.  2,  S,  receiving  the  blood  from  the  two  pre-caval 
and  post-caval  veins,  without,  however,  communicating  with  it,  and 
enters  the  left  auricular  part  of  the  heart,  L  A,  by  a  distinct  open- 
ing, the  sinus  S  just  referred  to  entering  the  right  auricular  part, 
R  A,  of  the  heart  by  an  equally  distinct  one.'*  It  is  needless  to  add 
that  the  author  found  the  delicate  septum  separating  the  auricles 
incomplete. 

The  blood  corpuscles  having  been  previously  described  by  a  num- 
ber of  observers,  it  would  be  superfluous  to  dwell  further  upon  their 

"  Tijdschrift  voor  Natuuriijka  Geschiedenis,  etc.,  8,  1841,  p.  270. 

"  Verslagen,  Arostcrdain,  18o8,  p.  368. 

"♦Pfoc  Zoological  Society,  London,  186().  p.  204. 

**  Proc.  Zoological  Society,  London,  1873,  p.  162. 

'•  At  the  time  that  the  above  was  written,  the  author  had  not  seen  the  Aante- 
kenigen  of  Van  der  Hoeven.  Through  the  courtesy  of  the  Smithsonian  Institu- 
tion a  copy  of  that  work  having  been  kindly  placed  at  his  disposal,  he  learned  that 
bis  description  of  the  pulmonary  vein  was  essentially  the  same  as  that  previously 
given  by  the  Dutch  anatomists — p.  43  :  "  De  daardoor  ontstane  vena  pulmonalis 
communis  is  nog  57  mms.  lang.  en  geheel  vergroeid  met  de  vena  cava,  met  welke 
zig  opklint,  zich  lang  zamer  hand  naar  de  regter  zij  de  slingerende  ;  de  in  mond- 
ing  in  den  linker  voorhof  is  aan  deszelfs  achterwand  gelegen,  en  iets  meer  naar 
boven  dan  de  opening  der  vena  cava  in  den  regter  voorhof,  der  halve  geenszms 
in  de  onmiddellijke  nabijheid  van  de  spleet  vormige  opening  onder  aan  het  septum 
atrioram.'' 
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characters.  In  ibis  cuaiiecLion  it  sboulii  be  stated,  however,  aa  tb=4 
previous  tneasureineiitA  made  differ  very  cousiderablv,  that  those  c*  * 
the  author,  viz.  I'l  oim.  in  the  longest  and  ,S  mm.  iu  ibe  shi.rte^^ 
diameter,  agree  most  closely  with  those  t>f  Gulliver.  The  dispoaitio  ^* 
of  the  geiii to-urinary  apparatus  is  essentially  the  same  as  th^^ 
which  generally  obtains  in  the  male  derolrematous  batrachia.  Th  ^* 
form,  .position  and  relation  of  the  testicles,  their  ducts  passing  int — - 
the  upper  part  of  the  Wolffian  bodies,  the  ducta  from  the  latter  pnac= 
ing  in  turn  into  the  comnion  geuito-uriiiary  duct,  the  openings  of  th  — 
latter  and  that  of  the  bladder  into  the  eioaca,  are  so  well  shown  b^^ 
the  representations  from  nature.  Plates  VI,  VII,  and  the  accompaiir- — 
ing  diagram  malic  figure,  Plate  VII,  fig.  2,  that  any  particulaT" 
detailed  description  of  the  same  is  unnecessary. 

Whatever  may  be  the  views  of  zoologists  as  to  the  natural  affini- 
ties of  the  Japanese  batrachian,  there  has  never  been  any  difference 
of  opinion  among  anatomists  on  this  point;  at  least  all  those  who 
have  had  the  opjiortiinity  of  dissecting  the  animal  have  regarded  it 
as  a  large  Cryptohrancknt  or  Meiuipoma,  the  two  animals  resembling 
each  other  so  closely  in  their  organization.  Thus,  for  example,  the 
skull  of  tiie  American  Meiwpomn  is  a  miniature  of  that  of  the  Jap- 
anese form.  The  fayold  apparatus  in  both  animals  consists  of  the 
hasi-hyal,  glosso^hyal  and  cerato-hyal  constituents.  The  glosso-hyal 
is,  however,  sometimes  subdivided  into  two  pieces  in  Cnfptolirane/iHt, 
while  the  cerato-hyals  in  the  Japanese  animal  differ  from  the  bomu* 
logous  parts  in  the  American  one  in  being  usually"  uneegmented,  ' 
gristly  and  joined  to  the  glosso-hyal.  While  it  is  true  that  in  the  bran- 
chial arches  of  the  Japanese  form  only  the  first  and  second  pair  per- 
sist, the  remainingtwo  pairs,  corresponding  to  the  third  and  fourth 
pairs  of  the  American  form,  disappearing,  it  will  be  observed  that 
those  pairs  which  persist  in  the  former  agree  with  the  corresponding 
ones  in  the  latter  in  that  tlie  first  pair  is  unsegmented  and  that  the 
second  pair  is  segmented  and  ossified.  It  sliould  be  mentioned 
iu  this  connection  that  the  first  pair  of  arches  in  the  Japanese 
animal  unite  at  their  inner  ends,  whereas  the  corresponding  pair 
in  the  American  animal  remain  ununited.  The  uro-hyal  bone  is, 
however,  absent  in  both  animals. 

I"  Slanniiis,  llandbuck  der  Zoilomic,  iwcilcr  Tlieil.  Berlin,  18.16,  S.64~"Auch 
Salamandra  maxima  beslli  drdi  Hogen  :  eiiien  vorder-leo  knorpeligen,  dessen  Sei- 
len'^chcnkel  je  au^  zvci  Slucken  bestehcii." 
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Except  ia  the  points  nt  disa- 
greemeat  just  mentioDed,  coadi- 
tioued  through  the  absence  of 
the  gili  opening,  it  will  be  ob- 
served that  the  h^oid  apparatus 
of  the  Japanese  batrachian 
agrees  eesentially  with  that  of 
the  American  one.  The  general 
character  of  the  brain  and  the 
manner  in  which  the  cranial 
nerves  arise  and  are  distributed, 
are  essentially  the  same  in  both 
batrachians. 

As  might  be  expected  on  ac- 
count of  the  similarity  in  the 
skeleton  of  the  two  animals  the 
disposition  of  the  muscles  is  essen- 
tially the  same.  Indeed,  as  re- 
gards the  cranial  muscles,  the 

ily  noticeable  difference  is  the 


spinal  cord;  I,  II,  III,  IV,  V,  VI],  Ian  of  the  coDstrictoresandadduc- 
cranial  nerrei,  \axe&  arcuum  and  the  modifica- 

tion of  the  levatores  arcuum  conditioned  by  the  absence  of  the  gill 
opening.  The  remaining  important  muscles  of  the  skull  and  hyoid 
apparatus,  such  as  the  temporal,  masseter,  digastric,  sub-mentalis, 
Btemo-hyoid,  genio-hyoid  and  cerato-hyoid,  are  distributed  in  much 
the  same  manner  in  both  animals. 

The  alimentary  canal  with  its  appendages,  does  not  dilfer  in  the 
Japanese  batrachian  in  any  respect  from  that  of  the  American  form 
except  that  in  the  former  animal,  jii^it  within  the  lower  jaw,  two 
larger  racemose  glands,  about  two  inches  long,  were  found,  the 
ducts  of  which  opened  on  the  floor  of  the  mouth.  From  their 
position  and  structure  it  is  to  be  inferred  that  these  glands 
are  salivary  in  function.  Up  to  the  present  time,  however,  neither 
flubmaxillary  nor  any  other  kind  of  distinct  salivary  glands  have 
been  observed  in  the  amphibia.  The  only  notable  diffeience  in  the 
disposition  of  the  vascular  system  in  the  Jagiaiieiie  animal  as  compared 
with  the  American  is  that  In  the  former  there  are  three  branchial 
vessels,  1,  2,  S.Plate  V,  fig.   1,  while  in  the  latter  there  are  four. 
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The  maoner,  however,  in  which  the  blocni  passes  to  and  from  the 
lungs  is  the  same  in  both  animaU.  The  geiiito-unDary  apparatus  of 
the  Japanese  Menopoma  does  not  dtfTer  from  that  of  the  Ameriean 
auinial.  As  in  the  case  of  the  skull,  the  latter  is  but  a  mluiature 
of  the  former. 

From  the  ahove  resume  of  the  organization  of  the  two  batnich- 
iaiie,  it  will  be  observed  that  the  Japanese  difiers  from  the  American 
animal  in  one  essential  respect,  and  only  one,  viz. :  in  the  absence  of 
the  spiraculum  or  gill  opening,  and  the  modiBcatiun  of  the  bjoid 
apparatus  conditioned  thereby.  That  littleor  no  importance  can  be 
attached  to  the  presence  or  absence  of  the  spiraculum  as  serving  as  a 
generic  character  or  as  warranting  the  establishing  of  the  distinct 
genus  Meffalobalrackitt,  is  shown  hy  the  fact  of  the  spiraculum  not 
being  always  present  in  Menopoma.  At  least,  in  one  in$tanc«,  ita 
absence  was  observed  by  Boulenger." 

If  the  views  here  advanced  as  to  the  nature  of  the  Japanese 
batrachian  he  accepted,  if  it  be  admitted  that  it  is  a  large  Menopi/ma 
— a  OrijptobranehKt — it  will  illustrate  once  more  the  truth  of  the 
Linnsean  masiu :  "  una  nota  non  facit  genus,"  the  true  affinities  of 
an  animal  being  determined, not  by  the  presence  or  absence  ofa  par- 
ticular structure,  but  by  the  character  of  its  entire  organization. 
The  position  occupied  by  the  Japanese  Crypd'hr-inchu^  or  Menopoma 
among  tlie  Urodela,  if  the  animal  be  admitted  to  be  such,  would 
then  be  between  the  Derotremata  and  Myctodera,  according  to  the 
old  clarification  of  Stannius,"  bridging  over  the  gap  between  these 
groups  to  such  an  extent  that  their  taxonomic  value  loses  raoat  of 
its  significance. 

r  Siredon 

[  Perennibranchiata  |  ProteuH 

I  I,  MenobranchuB 

I  Abrancbiatii  J  Cryptobrancbus  maximus 

In  conclusion  it  may  not  be  uninteresting  to  call  attention  to  the 
fact  that  the  Japanese  Crypto l/ranchut  was  not  always  restricted  to 
Japan  and  China  as  it  appears  to  he  at  present,  it  having,  at  one 
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time,  a  much  wider  geographical  range,  a  very  similar  species,  the  so- 
called  Andriaa  scheuekzeri,  living  in  Miocene  times  in  Europe.  This 
celebrated  fossil,  discovered  in  the  CEnigen  quarries  of  Switzerland 
and  described  in  1726  by  the  Swiss  physician,  Scheuchzer,**  is  so  evi- 
dently a  batrachian  that  it  is  astonishing  that  it  should  ever  have 
been  regarded,  at  least  by  a  physician,  as  the  remains  of  a  man — of 
one  who  had  witnessed  the  deluge,  "  Homo  Diluvii  testis/'  and  that 
it  should  have  been  reserved  for  Cuvier**  to  have  correctly  inter- 
preted its  nature. 

Explanation  op  Plates. 
Plate  V. 

Fig.  1. — Bulbus  arteriosus  and  branchial  arteries, 
ba,  bulbus  arteriosus. 
1,  2,  3,  branchial  arteries. 
4,  pulmonary  artery, 
a,  aorta. 
Fig.  2.— Heart 

8,  sinus. 

bristle  a  indicates  course  of  pulmonary  vein. 

bristle  b  indicates  course  of  sinus. 

L  A,  left  auricle. 

R  A,  right  auricle. 

V,  ventricle. 

Plate  VI. 

Fig.  1. — Urogenital  apparatus,  anterior  view, 
vd,  vas  deferens. 
T,  testicle, 
dd',  ducts. 

W,  Wolffian  bodies. 
R,  rectum. 
B,  bladder, 
cl,  cloaca. 

Plate  VII. 

Fig.  1. — Urogenital  apparatus,  posterior  view;  letters  as  in  Plate 

VI. 
Fig.  2. — Urogenital  apparatus  (diagrammatic),  dd'  ducts ;  remaining 

letters  as  in  Plate  VI. 


^  Philofophical  Transactions,  1726,  Vol.  34,  p.  38.  Homo  Diluvii  testis  et  theo- 
skopm,  Tignri,  1726. 

'^  Ossemens  Fossiles,  Paris,  1836,  Tome  Dixi^me,  p.  360. 
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BT  DB.  V.  STERKI. 

The  gemis  Valhnia,  eslablisbed  by  Risao'  aa  early  as  1826,  bna 
beeji  generally  accepted  ooly  of  late  years.  It  has  been  ranged 
under  different  groups  of  Helix  by  various  wnters,  and  later 
regarded  as  a  subgenus.  In  America,  Morse'  was  the  firat  to  treat 
it  HS  a  genua,  and  be  was  followed  by  \V.  G.  Binuey  (Manual  Ani. 
Land  ShelJB,  p.  76). 

Acantkiniila  Beck  and  Vallonia  have  been  united  by  Kobelt,  and 
after  blm  by  Dr.  v.  Iheriag'  to  form  Theha,  a  subgenus  or  genua  of 
Helit.  Pilsbry,  in  his  Check-List/  bas  placed  Acantkiuula  as  a 
section  under  Patula,  and  Vallomii  as  a  section  under  bis  subgeutis 
(or  geuus)  Polygyra.  (Say),  but  subsequently'*  he  regarded  Vallonia 
as  a  genus. 

There  are  a  few  points  known  of  the  anatomy.  The  absence  of  a. 
secondary  ureter,  according  to  Braun  and  Boehme,  as  cited  by  v. 
Ihering,'  is  characteristic.  As  to  the  geuitaliii,  a  dart  sac  is  stiid  to 
be  present,  and  there  is  a  flagellum  to  the  penis;  glandulie  mucosae 
were  not  found  by  Lehiuann  or  by  Moquin-Tandon,  as  cited  by  v. 
Ihertug  (/.  c),  yet  appear  to  be  present.as  Pilsbry  [I.e.')  ranges  our 
genus  under  the  group  Belogona  ("with  dart  sac  and  mucoua 
glands  ").  Further  anatomic  examinations  of  all  the  soft  parts  of 
the  body  are  necessary.  My  own  observations  are  not  ready  for 
communication. 

The  comparatively  large  number  of  species  and  forms  known  at 
present,  all  somewhat  similar  as  to  the  shell  and  the  rather  charac- 
teristic and  uniform  configuration  of  the  radula  and  jaw,  tend  to 
prove  the  individuality  of  the  group  as  a  genus,  and  that  it  is  a  well- 
defined  one. 

•Hist.  Nat.,(lerEur.  M6rid..  iv,  ]fi26. 

'Observalioiison  Ihe  Tenesliial  Pulmoni fera  ot  Maine.  Journ.  Portl.  Soc,  of 
N«l.  Hisi.,  ISW.  pp.  4and21. 

>  Murpliolc^ie  und  Systemarik  des  Genilalapparales  von  Helii.  ZeiWchr.  I. 
wiSJ.  Zool.,  1892  (pp.  380-5ai,  pi.  xviii  and  xix)  p.  -18ll. 

*  NomencUlute  and  Check-I.ist  of  North  American  Land  Sheik.  Proc.  Acad. 
Nal.  Sc,  I'hilai)el|)hia,  18H8,  pp.  181-L!10. 

<■  Preliminary  Outline  of  a  new  clas-ificalion  of  the  Helices,  Ibid.,  1892,  p.  396. 

■  /..  r.  and  I.CS  relation  sniluiellcsdeaCochlide^etdesIchnopodes.  Bull.  Scien. 
tifiipie,    Paris,    18!)!,    p.  214— Unfoitunalely,  Lehmann,  Icbende  Schnecken,    is 
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^As  with  the  genus  so  it  was  with  the  species  ranged  under  it. 


IVHiller"  described  "  Helix** pulchella  and  costata,  and  for  nearly  a 

ceKiturj,  even  up  to  our  own  time,  almost  all  writers  united  them 

in    one  species,  under  one  or  the  other  of  the  two  names,  generally 

jy^£,£ehella,  regarding  the  other  form  as  varietal.      The  fact  alone 

tli^t  the  two  forms,  evidently  of  very  ancient  origin  like  the  whole 

gen.  us,  have  persisted  as  such,  side  by  side  almost  everywhere,  over 

WL     ^ery  wide  area,  is  sufficient  to  prove  their  distinctness,  not  to 

s|>emk  of  the  really  marked  differences  of  the  shells.     Only  in  the 

las^  decades,  however,  has  this  conviction  become  prevalent ;  and  in 

A^merica,  Morse  (/.  c.)  was  the  first  to  express  this  opinion.    On 

closer  study,  conchologists  admitted  that  there  are  quite  a  number 

of  other  species  besides  the  two  "  standard  "  ones. 

£ut  of  many  of  them  it  is  difficult  to  judge.     1.  Their  anatomic 
characters  have  not,  especially  the  genitalia,  been  studied  suffi- 
ciently, and  it  is  not  known  whether  they  present  any  specific  pecu- 
liarities* apart  from  those  of  the  jaw  and  radula.     2.  The  material 
At   hand,  considering  the  shells  alone,  is  insufficient  to  allow  the 
formation  of  a  judgment  whether  certain  forms  are  species,  varie- 
ties, or  mere  local  variations  and  mutations.     3.  The  shells  in  this 
genus  are  so  uniform  in  size,  shape  and  color,  that  it  takes  careful 
<^inparison  to  become  familiar  with  the  forms  and  their  peculiar 
features,  as  well  as  the  ranges  of  variation. 

When  Mr.  Pilsbry  requested  me  to  study  the  genus,  I  knew  very 

little  about  it,  and  was  disposed  to  decline.     After  a  conscientious 

^udy  of  the  material  at  hand,  and  the  literature    accessible,  I 

*^iieve  I  have  effected  something  to  promote  our  knowledge  of 

^"^8e  minute  and  interesting  moUusca.     This  paper,  in  the  absence 

^*  Anatomical  study  and  of  specimens  of  many  published  species,  is 

^^^  a  monograph  of  the  genus.     It  may,  however,  serve  as  a  guide 

^  further  investigations. 

To  Mr.  H.  A.  Pilsbry  I  am  especially  indebted  for  much  informa- 
^'^j  references  to  literature,  etc.,  and  I  take  this  opportunity  of 
^•^  ieriiig  him  my  hearty  thanks. 

GENERAL  DESCRIPTION. 

^^Jt  parts. — They  are,  in  general  aspect,  like  those  of  Helix,  but, 
^ready  pointed  out,  there  is  no  secondary  ureter.     A  few  other 

^^.  F.  Mullcr.  Vcrmium  Historia,  1774,  pp.  30,  31. 
t      ^Uch  diflferences,  however,  may  be  looked  for  as  probable,  as  such  have  been 
^**d  among  nearly  relaied  species  of  oiher  groups;  con/,  c.  g.  v.  Ihering's  book 
the  genital  apparatus  of  Helix^  cited  above. 
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features  have  been  indicated  above  and  will  not  be  repeated  here. 
Ov¥ing  to  the  kindneaa  of  several  coiiohologisls,  I  have  had  living 
esamples  of  a  uumber  of  species —  V.p'tlchella,  excenirica,  cotlata,  par- 
vulii,  iilbula,perspeHiTa—iind  I  have,  besides  obeerviog  ibe  animals, 
examined  the  jaw  and  radula,  necessarily  deferring  further  anatomi- 
cal tttudies. 

The /oof  is  small  in  proportion  to  the  shell,  being  scarcely  as  long 
as  the  diameter  of  the  laltcr  in  the  species  seen.  It  is  colorless, 
ranslucent,  as  is  also  the  head,  so  that  the  internal  parts  are  seen 
rather  indistinctly  from  above— the  jaw,  buccal  body,  oesophagus, 
with  morsels  of  food  and  numerous  minute  air  bubbles  at  times 
passing  it,  and  even  the  cerebral  ganglia  being  observable  with  a 
good  lens.  A  fine,  raised  median  line  extends  from  the  head  over 
the  neck,  A  very  fine  but  distinct  line  makes  a  narrow  margin 
or  seam  above  the  longitudinal  edge  of  the  disc  or  sole,  which 
shows  about  8  to  10  distinct  crenulalinns  on  either  side  from  head  to 
posterior  end.  The  raised  parts  are  separated  by  very  fine  lines, 
grooves  or  hyaline  septa,  which,  on  the  (waterior  part,  have  some- 
what the  appearance  of  an  inverled  honey-comb,  as  the  septa  are 
impressed.  At  the  tail  a  slight  frroovc,  like  n  rudimentary  mucous 
pore,  seems  to  be  present.  I  could  not  determine  distinctly  separa- 
ted or  defined  longitudinal  areas  in  the  sole,  so  that  there  is  no  true 
locomotive  disc  as  described  by  W.  G.  Binney,  the  whole  sole  being 
probably  comprised  in  such  a  disc,  since  the  lateral  parts  are  want- 
ing, as  in  many  Hyalinia,  etc.  The  locomotive  waves  or  undula- 
tions extend  over  the  whole  width  of  the  disc,  and  even  on  the  mar- 
gin above,  succeeding  each  other  rapidly  and  often  somewhat  irregu- 
larly, advancing  from  the  posterior  end,  about  five  al  the  same  lime. 
They  were  seen  when  the  animal  was  retiring  in  the  shell  and  only 
the  posterior  part  of  the  foot  still  projecting  and  not  attached  to 
anything.  In  the  sole  are  seen  numerous  very  small  white  dots, 
such  as  are  found  in  almost  ail  our  land  and  fresh  water  Gastero^ 
pod  a. 

The  eye-pedunelee  are  slender,  very  little  if  at  all  thickened  at  the 
end;;,  glassy,  with  veryfinely  granulated  surface;  inferior  tentacles 
short  but  distinct.  There  are  two  rather  large  hori/.ontal  flaps  or 
lappets  at  either  side  of  the  mouth,  but  their  margins  are  not  cren- 
ulated  as  in  A eniilhliitila  harpa.  In  several  species,  such  as  ;>ii/- 
chelln,  cxcfiilricii,  allmlii,  I  found  the  edge  of  the  mantle  slightly 
colored  with  a  lUSty  pigment  at  the  periphery,  but  varying  in  the 
dificrent  forms ;  probably  it  will  be  found  in  all  species. 
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The  liver  in  pulehella  and  other  species  is  light  yellow,  normally, 
but  lighter  or  darker  brown  in  some  specimens.  The  latter  color  I 
first  thought  to  be  caused  by  certain  kinds  of  food,  or  by  a  certain 
stage  of  digestion,  but  it  lasted  for  several  days,  and  even  weeks, 
during  which  the  snails  were  confined  and  apparently  not  feeding, 
therefore  too  long  to  admit  of  this  explanation.  It  is  probable 
that  the  deeper  coloration  is  caused  by  a  degeneration,  or  incipient 
decomposition  of  the  organ  due  to  old  age,  as  I  have  seen  it  in 
dead  as  well  as  in  living  specimens  of  this  and  other  species  and 
genera  of  laud  shells.  Observations  in  this  line,  checked  by 
microscopic  examinations,  should  be  made  on  Vallonia  and  other 
forms. 

The  ovotestis  is  extended  all  along  the  liver,  up  to  the  apex, 
makiug  numerous  intersections.  The  ganglia  were  not  examined 
thoroughly.  They  seem  to  be  of  a  somewhat  peculiar  type.  In  F. 
parvula  (and  other  species)  the  cervical  masses  are  adjacent  to  each 
other  in  nearly  their  entire  length,  and  from  these  short  commis- 
sures are  seen  to  he  closely  connected,  probably  visceral  ganglia  on 
either  side,  while  from  the  latter,  long  commissures  extend  to  the  pedal 
ganglia  respectively.  These  are  of  the  form  figured  by  Leidy  in 
Binney's  Terr.  Moll.  I,  PI.  IX,  f.  vii  (of  F.  pulehella).  The  rather 
large,  pear-shaped  stomato-gastric  ganglia  are  not  adjacent  to  each 
other.  It  may  be  added  that  I  found  parasitic  worms,  such  as 
probably  infest  all  moUusca,  in  a  half  grown  F.  pulehella;  there 
were  several  comparatively  large  species. 

The  jaw  is  more  or  less  arcuate,  about  4-6  times  wider  than  high 
(in  F.  pulehella,  e. g.  0*23  wide,  0064  high)  rounded  or  slightly 
angular  at  the  ends,  comparatively  strong  and  partly  of  deep  horn 
or  chestnut  color  in  some ;  thin,  flexible  and  pale  in  others  (e.  g.  in 
pernpectiva  and  albula).  The  coloration  is  always  deepest  in  the 
inferior  part,  gradually  fading  from  about  the  middle  upward,  so 
that  the  superior  edge  is  nearly  or  quite  colorless.  Sometimes  it  has 
a  slight,  wide  median  projection  to  the  cutting  edge,  as  in  F.  excen- 
triea  (Plate  VIII,  fig.  M),  and  as  also  indicated  by  Moquin-Tandon 
for  F.  pulehella.  If  this  character  be  constant  in  excentrica,  we 
must  suppose  that  the  French  author  chanced  to  examine  an  exam- 
ple of  this  species,  which  is  widely  distributed  over  Europe  and  has 
been  confounded  with  pulehella.  The  anterior  surface  is  somewhat 
convex  perpendicularly,  as  seen  in  figs.  K  and  L,  PI.  VIII,  and 
bears  more  or  less  fine  and  crowded  ribs,  about  18-25  in  number. 
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strunger  and  aomewli&t  irregularly  distributed,  irregularly  denticu- 
laliog  the  superior  and  inferior  or  cutting  edges.  In  fig.  I,  Plate 
VIII,  they  are  exactly  drawn  from  a  jaw  of  V.  pulcheUa,  enlarged 
aliout  300  diam.,  and  it  is  di^lnctly  seen  that  one  rib  stands 
regularly  on  either  side  of  the  not  otherwise  marked  median  line, 
being  more  distant  in  the  superior  part,  then  approximating  to 
near  the  cutting  edge.  The  other  riba,  about  12  on  either  side, 
stand  BOQiewhat  irregularly,  sometimes  in  pairs.  Kear  the  ends 
of  the  jaw  they  become,  rather  abruptly,  quite  fine,  visible  only 
under  strong  enlargement,  90  that  otherwise  these  parts  appear  to  be 
smooth.  Whether  this  formation  of  the  jaw  is  derived  from  a 
goniognathous  one  in  the  embryonal  stage  remaine  to  be  determined, 
but  it  is  probable,  the  more  so  if  we  compare  it  with  the  jaw  of  V. 
parmtia  (Plate  VIII,  fig.  R).  There  the  ribs,  especially  those  on 
the  middle  of  the  lateral  parts,  were  not  simply  and  ay ni metrically 
raised,  but  their  sideis  are  steep,  abrupt  outward,  more  gently  slo]>- 
ing  inward.  Thus  they  give  the  impression  of  plates  originally  sep- 
arated and  grown  together  by  subsequent  growth. 

In  the  middle  and  upper  part  of  the  jaw,  very  fine,  dense,  some- 
what irregular,  horizontal  "  stri:e,"  apparently  undulating,  evidently 
liiiea  of  growth,  corresponding  with  the  ribs,  are  visible. 

From  the  main  plate  or  jaw  proper,  a  rather  strong  posterior 
plate  springs  from  the  whole  inferior  or  cutting  edge,  extends  back- 
ward without  interruption  and  tapers  into  the  long  and  strong 
hyaline  tenaculum  membrane  of  the  jaw.  It  evidently  serves  to 
reinforce  the  jaw,  and  especially  the  cutting  edge.  Plate  VIII,  fig. 
I,  shows  it  as  seen  from  the  front  through  the  main  plate,  from  a  to 
b,  on  one  side,  both  its  contours  being  plainly  visible.  When  the 
jaw  is  resting  on  its  front  side  the  posterior  plate  may  conceal  the 
cutting  edge  from  sight,  and  then  the  latter  appears  to  be  quite 
even,  not  denticulated,  especially  so  in  the  median  part.  How  far 
this  formation  of  the  jaw  is  present  in  other  land-pulmonates,  I  do 
not  know — very  probably  there  are  many  intermediate  stages.  In 
Pulula  driatella  I  have  found  it  almost  exactly  the  same  as  in  Vatlonia 
and  in  the  Zonitid<r ;  in  ZDinioldea  li'jera  Say,  there  is  a  distinct 
indication  of  it,  though  with  some  modifications. 

The  jaw,  especially  in  the  species  where  it  is  comparatively  stout, 
presents  quite  different  aspects,  according  to  the  side  and  direction 
from  which  it  is  viewed.     Thus  ive  may  understand  partly  the  fig- 
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ures  of  Morse  (/.  c,  V.  minvia),  of  W.  G.  Binney,*  in  which,  in  har- 
mony with  the  descriptions,  the  superior  and  cutting  edges  have 
evidently  been  mistaken  for  each  other.  The  jaw  was  somewhat 
softened  by  strong  caustic  alkali,  and  the  object  drawn  was  evidently 
extended  by  pressure. 

Iheradula,  or  lingual  membrane,  bears  markedlj  different  cen- 
tral, lateral  and  marginal  teeth.  I  found  from  23-33  in  a  trans- 
verse row,  the  former  number  in  cyclophorella  and  perspectiva,  the 
latter  in  parvufo.  Morse  counted  23  inminuta,  W.  G.  Binney  21  in 
pulckella.  The  difference  may  be  partly  explained  by  the  rather 
strong  enlargement  used  by  me,  and  partly  by  local  variations. 
The  number  of  transverse  rows  varies  from  63  in  cyclophorella  to  84 
in  exeentriea,  and  there  is,  as  everywhere,  some  individual  variation. 
The  size  of  the  radula  is  not  always  in  proportion  to  the  shell.  In 
pi^hella  it  is  about  0*68  mm.  long,  and  0*24  wide ;  in  exeentrica 
with  the  shell  rather  smaller,  the  dimensions  were  found  0*79  and 
0*24  respectively.  One  transverse  row  measures  001-0"011  in  length, 
while  only  0'009  in  perspectiva. 

The  central  tooth  is  small,  its  plate  of  attachment  narrow,  as  long 
as  the  row  space,  the  posterior  end  somewhat  wider  in  various 
degrees.  If  not  carefully  examined,  this  may  appear  so  in  a  higher 
degree  than  it  really  is,  since  the  plate  is  not  exactly  in  the  same 
level.  The  side  edges  of  the  posterior  end  are  curved  up 
Wid  the  angles  are  projecting  like  cusps.  Plate  VIII,  fig.  P, 
shows  a  central  tooth  of  F.  parmda  viewed  in  half  profile  with 
tkese  angles  projecting  almost  beyond  the  level  of  the  cusps.  The 
Section  at  the  front  end  is  small,  short,  and  bears  3  cusps,  the 
median  about  }-l  as  long  as  the  plate.  The  side  cusps  are  very 
small,  sometimes  hardly  perceptible.  There  are,  as  a  rule,  3-4  per- 
fect kterals,  bicuspid,  a  larger  mesodont  and  a  small  ectodont,  the 
former  with  a  distinct  free  cutting  point,  the  latter  with  just  a  trace 
<^f  it.  The  plate  of  attachment  is  almost  as  wide  as  long,  and  the 
P<^rior  part  of  the  edge  is  curved  up,  as  in  the  centrals,  with  the 
^gle  projecting,  also  like  a  cusp.  It  doubtless  acts  as  such,  since 
^^  the  oldest  teeth,  where  the  cusps  are  nearly  worn  off,  the  same 
w  true  of  these  posterior  distal  angles,  including  those  of  the  central 
tooth  as  represented  in  PI.  VIII,  fig.  G.  On  the  fourth  or  fifth 
tooth  sometimes  the  remains  of  the  two  cusps  are  no  longer  coherent, 

*  It  is  evidently  the  same  cat,  but  in  difTereut  position  ;  and  it  must  be  noted 
thtl  Morse,  /.  r.,in  all  his  figures,  has  the  cutting  edges  above,  while  W.  G.  Bin- 
^  in  bis  Manual,  has  them  directed  downward. 
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but  isolated  in  this  state.  In  tlie  firat  lateral  the  iDesodont  is  large, 
ax  long  as  the  plate  or  more  so  ;  then  it  becomes  gradually  shorter 
till  in  tlie  last  ]>erfecl  lateral  it  scarcely  reaches  beyond  the  middle 
of  the  plate.  The  ectodout  ia  always  Bmall,  but  in  some  instances  I 
have  seen  it  lunger  iu  the  last  lateral  than  in  the  one  preceding, 
\V.  G.  Binney  says  (/.  e.)  that  the  posterior  mesial  (inner)  angle  of 
the  plate  is  suppressed.  As  a  rule,  I  could  see  that  angle  well 
formed  in  isolated  teeth,  although  not  projecting. 

Outside  of  the  laterals  follow  'i  or  3  traneition  leeth,  of  which  at 
least  the  first  mesial  might  range  with  the  laterals,  as  there  U  a 
well  formed  though  somewhat  shorter  plate  with  the  diatal  angle 
not  projecting  and  two  cusps;  the  niesodont  becomes  longer 
again  and  the  ectodonl  simple  or  suhsiniple,  but  finely  double- 
pointed,  which  splitting  becomes  more  marked  in  the  next  follow- 
ing tooth,  thus  resembling  more  the  true  marginals  (_P1.  VIII,  A,  5 
and  6,  B  5,  C  5  and  6,  D  7,  E  6.  F  6.) 

The  meaodont  is  of  a  peculiar  formation  in  these  transition  teeth. 
As  illustrated  in  PI.  VIII,  A  4,  B  5,  C  O.D  5  and  «,  F  4  and  5,  it 
becomes  obvious  that  the  true  mesodont  is  rather  disappearing, 
while,  in  fact,  a  different  cusp,  another  element,  grow^  out  frnm  it, 
or  rather,  on  the  mesial  side  of  It,  in  close  connection  with  the  plate 
of  attachment,  which  then  becomes  the  mesial  cusp  of  the  true  mar- 
ginals, in  which  the  plate  of  attachment  does  not  reach  beyond  the 
reflection.  In  these,  the  distal  cusps,  corresponding  to  the  multi- 
plied ectodont,  increase  in  number  up  to  3—^  and  even  6,  gradually 
becoming  smaller  and  obsolete  toward  the  distal  end  of  the  aingle 
tooth  as  well  as  of  the  row ;  so  that,  as  a  rule,  the  last  tooth  ia 
simply  a  small,  wide,  transverse  bar,  without  any  perceptible  cusps. 
At  the  same  time  these  cusps  become  longer,  like  the  teeth  of  a 
comb,  so  that  the  marginals  may  be  said  to  be  rather ;jec(ina(e  than 
serrate.  In  some  species,  there  is  a  peculiar  formation  of  the  middle 
marginals,  especially  in  V.  excenlrka  (I'l.  A'lII,  fig.  B,  7-10),  ia 
which  the  cusps  do  not  stand  singly  on  the  base,  but  on  a  common 
socle,  thus  giving  the  tooth  a  fan-like  appearance.  The  same  is 
seen,  but  in  a  lesser  degree,  in  V.  cijrlopliorella,  PI.  VIII,  fig.  E,  7- 
11.  In  these  teeth  the  mesial  cusps  are  particularly  directed  in- 
ward. 

Sliell. — It  has  already  been  j^aid  thai  the  shells  of  all  the  Vallonia 
species  are  remarkably  uniform — there  is  moderate  diversity  in  size, 
the  smallest  averaging  2'0  (some  s{ieclniens  1*7)  the  largest  abont 
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3'5  mm.;  all  are  openly  and  rather  widely  umbilicated  ;  the  number 
of  whorls  varies  only  between  3  and  4}  at  most ;  the  coloration  is 
from  colorless  to  pale  or  reddish  horn,  or  to  light  gray.  Yet  there 
are  some  features  likely  to  sufficiently  characterize  the  different 
forms,  even  better  than  are  those  of  most  groups  of  Helix  yfith  much 
larger  shells.  The  umbilicus  may  be  rather  narrow  from  its  begin- 
ning, or  very  wide,  distinctly  showing  all  the  volutions,  as  in  F.  per- 
spediva  and  some  varieties  of  costata.  Usually  it  widens  consider- 
ably and  rather  abruptly,  with  the  last  i-J  whorl  receding  to  the 
periphery  below ;  sometimes  this  receding  lis  not  effected  in  the 
part  of  the  last  whorl  close  to  the  aperture,  but  earlier,  to  keep  in 
a  more  regular  circular  or  spiral  direction  in  the  last  part,  or  even 
to  turn  inward  and  thus  again  narrow  the  umbilicus ;  it  is  thus  in 
V.  cyclophorella  and  tenuilabria  (i.  e.,  the  Kroellwitz  shell,  Man. 
Conch.,  PL  33,  fig.  31)  for  instance.  The  peripheral  outlines  of  the 
shell,  as  well  as  the  umbilicus,  sometimes  are  distinctly  elongate  in 
direction,  not  of  the  larger  diameter,  but  of  one  cutting  off  a  part  of 
the  last  whorl  (Man.  Conch.,  PL  33,  fig.  35).  There  is  also  in  the 
species  named  and  in  F.  costata  var.  pyrenaica,  a  slight  but  dis- 
tinctly marked  obtuse  angle  in  the  peripheral  outline,  about  |  of  a 
volution  above  the  aperture  (Man.  Conch.,  fig,  30, 34).  In  F.  excentrica 
the  umbilicus  is  narrowed  by  the  last  whorl,  and  then  widened  (fig.  8) 
while  above,  the  aspect  of  the  shell  is  quite  different  from  that  of 
the  species  mentioned  (Man.  Conch.,  PL  33,  figs.  32-36).  These 
characters  may  appear  trifiing,  but  they  essentially  characterize  the 
different  forms,  and  must  impress  themselves  upon  any  one  examin- 
ing and  comparing  great  numbers  of  Valhnia,  In  comparatively 
few  forms  the  umbilicus  shows  a  regular  or  approximately  regular 
spiral,  as  in  F.  declivis  (and  altilis),  and  also  in  some  varieties  of 
costata  {helvetica). 

As  has  been  pointed  out  by  different  authors,  the  last  whorl  is  often 
decurved  or  descends  toward  the  aperture,  and  that  in  the  majority 
of  species.  But  it  does  so  in  different  degrees  and  ways  which  are 
very  characteristic  and  deserve  our  special  attention.  1.  The  lateral 
J-i  whorl  may  simply,  gradually  and  steadily  descend,  without  a 
marked  curvature  of  the  n)iddle  upper  part  or  "  back,"  as  it  will  be 
called  hereafter,  of  the  whorl,  and  without  a  deepening  of  the 
suture,  such  as  is  seen  in  F.  declivis  (Man.  Conch.  PL  32,  figs.  13, 
16, 17),  and  in  V.  pollinensis  Paul,  (from  the  description).  2.  In 
other  forms  only  the  suture  descends  or  deepens,  rather  shortly  and 
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abruptly  to  the  aperture,  while  the  back  of  the  whorl  keej«  etraigbt, 
himzoutal  (Man.  CoDch.,  PI.  32,  fig.  25)  or  even  a  little  ascending,  to 
the  very  margin,  as  we  see  it  in  I',  pannila,  and  in  some  forma  of 
V.  cMlata.  while  in  most  of  them,  (3)  as  ii  rule,  the  whole  ivborl 
dcHMnde  slightly  {Man.  Conch.,  PI.  32.  fig.  21).  4.  Still  others  have 
the  last  whorl  near  the  aperture  markedly  and  decidedly  entirely  des- 
cending, BO  as  to  form  a  distinct  curvature  of  the  back  ae  in  V. 
perepectiva  (Man.  Conch.  PI.  33,  fig.42),eycfcp/ior«/Za  (Man.Concb., 
PI.  33,  fig.  37)  and  others.  The  suture  either  descends  comparatively 
more  than  the  other  part,  or  not  8o  decidedly,  as  in  the  Kroellwitz 
V.  tenuilabri*  (T)  These  formations  have  a  marked  influence  on  the 
shape  and  direction  of  the  aperture,  for  the  latter  will  necessarily 
be  more  inclined  where  the  last  whorl  is  strongly  decurved.  Where 
only  or  principally  the  suture  desceuds,  the  aperture  will  be  more  < 
circular,  and  less  crwceutoid,  as  becomes  apparent  at  once  if  we 
compare  V.  pulekella  and  eieeentriea  with /lurrn^a  and  rottala. 

In  different  forms  the  last  whorl  not  only  descends  to  the  aper- 
ture, but  previously  to  that  rises  more  or  less  gradually  to  or  above 
the  niveau  of  the  peiniltimate  whorl  (Man.  Conch.,  PI.  33,  fig.  33, 
37),  thua  causing  the  spire  to  appear  somewhat  papilliform,  if  the 
shell  is  viewed  from  the  front.  This  we  find  most  marked  in  V. 
orhp/wnUa.  tniuHalm^  (Man.  Conch.,  PI.  33,  fig.  .12),  and  other?  in 
which  the  penultimate  whorl  apiwars  narrowed  above  (Man.  Conch., 
PI.  33,  fig.  30).  This  ascending  is  directly  associated  with  rapid 
recession  outward  as  seen  in  those  species  at  the  base.  The  same 
thing,  though  less  strongly  marked,  is  found  also  in  many  speci- 
mens of  V.  costala,  and,  not  infrequently,  in  pakhelh.  We  have  in 
Helix  (Pediiiogyra)  rimninghami  Gray,'"  a  very  illustrative  model 
of  the  described  configuration  of  the  last  whorl,  especially  on  the 
upper  side. 

The  aperture  is  described  as  being  more  or  less  oblique.  We 
must  here  distinguish  Its  direction  as  compared  with  the  vertical 
axis  of  (he  shell,  which  may  be  called  its  inc/malion,  from  its  direc- 
tion compared  with  the  horizontal  axis,  or  its  obliquily.  The  latter  is 
very  marked  in  V.  pari-u/a  and  perspeitim  (Mau.  Concb.,  PI.  33.  fig. 
42)  and  others,  where  a  prolonged  horizontal  line  through  the  aper- 
ture would  just  touch  the  circumference  of  the  shell,  that  is,  would 
he  tangential,  or  cut  off  a  very  small  part  of  it.     We  find  the  con- 
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trary  in  F.  cUtilis  (Man.  Conch.,  PI.  32,  fig.  17),  where  the  aperture 
is  also  very  little  inclined. 

As  to  the  shape  of  the  aperture,  there  are  two  principal  groups  of 
species — in  one  it  is  nearly  circular,  no  wider  than  high  or  rarely 
so;  in  the  other  the  transverse  diameter  is  greatest,  and  the  aperture 
is  ovoid  or  pear-shaped.  Most  forms  of  the  latter  group  have  no 
thickened  lip,  as  a  rule,  while  those  of  the  former  may  be  of  the 
same  character,  or  provided  with  a  more  or  less  strong  white  lip. 
In  a  few  forms  the  peristome  is  simple  and  straight,  as  in  V,  poUin- 
am  and  V.  cUtilis,  while  in  most  it  is  everted  (or  "  reflexed  ")  in 
various  degrees  and  rather  abruptly,  as  in  pulehella,  costata,  etc.,  or 
more  gradually  as  in  cyclophdrella.  It  must  be  specially  noted  that 
in  all  instances  the  peristome  is  straight  above,  not  everted,  at  the 
suture  and  for  a  greater  or  less  distance  from  it.  This  will  not  be 
repeated  as  a  general  character  in  the  special  descriptions. 

It  remains  to  say  a  few  words  in  general  about  the  structure  of  the 
surface  of  the  shell.     Ribbed  and  plain  species  have  been  distin- 
guished, but  there  are  all  possible  intermediate  forms  between  these 
extremes,  and  it  may  be  added  at  once  that  even  in  the  same  species 
considerable  variation  may  be  found,  e.  g.,  in  F.  pulehella  and  cos- 
^0.   What  we  generally  call  ribs  are  membranous  elevations  or 
duplicatures  of  the  epiconch,  and,  properly  speaking,  they  do  not 
deserve  that  name.     They  vary  from  very  coarse  and  rather  distant, 
and  equidistant,  as  in  some  forms  of  F.  costatay  to  quite  fine  and 
^wded,  and  more  or  less  irregularly  set.     I  counted  from  22  (F. 
^tata  var.  amurensis)  up  to  nearly  70  (in  F  cyclophorella)  on  the 
last  whorl.    These  membranous  ribs  generally  stand  on  stronger 
striae  or  fine  ribs  of  the  shell  itself.     But  in  some  species  there  are 
rather  strong  true  ribs  devoid  of  membranes,  as  in  F  gracilicosta 
^JDh.    To  what  degree  the  variability  may  go  is  seen  in  F  costata 
^^^'  helveticaf  which  has  not  a  trace  of  membranous  ribs  and  the 
shell  ribs"  are  very  fine  strise,  visible  only  with  a  good  lens.     It 
^8  Hot  Buflficient,  then,  to  say  in  descriptions,  that  a  shell  is  "  ribbed  " 
^^  "not  ribbed,"  but  the  character  of  the  ribs  must  clearly  be 
*^*ted,  as  thb  is  a  prominent  character.     On  the  dead  shells,  and 
*^iaetimes  partly  on  the  living,  the  epiconch  loosens  and  becomes 
1^  hy  the  action  of  the  water  or  atmospheric  influences,  and  with 
^t  disappear  the  membranous  ribs.     Such  specimens,  mixed    with 
^ore  or  less  perfect  ones,  are  especially  found  in  drift   materials 
along  rivers  and  streams.     It  is  unnecessary  to  say  that  fossil  shells 
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are  almost  always  in  this  condilion,  and  it  may  be  impogeible  to 
know  whether  they  orijj;inal]y  liad  such  ribs  or  not,  If  they  be  of  a. 
form  Dot  represented  in  the  recent  fauna. 

It  aeeois  that  there  are  also  differences  in  the  surface  sculpture  of 
the  nucleus  or  the  (about  1 1)  embryonal  whorls.  While  in  the  rib- 
lesa  species — V.  jnilehella,  fxcentriea,  deelivU — it  is,  as  a  rule, 
smooth,  the  ribbed  V.  coslata  and  related  forms  have  it  marked 
with  fine,  rather  dense  revolving,  raised  lines  (Man.  Conch.,  PI.  33, 
fig.  64),  about  10  or  less,  on  the  visible  part.  Whether  they  are 
also  present  below  the  periphery  of  the  embryonal  shell  I  am 
unable  to  say. 

UahiU  of  the  animaU. — I  have  neen  living  specimens  only  of  V. 
pulekella,  excenitriai,  cwtlata,  albula  and  pergpiviiva  (of  the  Intter  only 
one).  They  were  kept  in  confinement  for  weeks.  As  we  find 
mature  and  young  specimens  at  nil  times,  it  seems  that  their  propa- 
gation, as  well  as  the  duration  of  life,  are  not  bound  to  a  certain 
season.  Their  movements  are  slow  and  somewhat  unsteady— evi- 
dently it  is  not  easy  to  carry  the  comparatively  large  and  heavy  shell. 
It  occupies  15-30  seconds  in  tran^^versing  a  space  curresponding 
to  the  diameter  of  the  shell.  They  shun  light  decidedly,  as  do  most 
of  our  North  American  land  snails.  I  repeatedly  observed  individ- 
uals, when  brought  into  day-  or  lamp-light,  moving  slowly  with 
head  and  disc  onlv  a  little  projecting,  the  eye  peduncles  quite  short; 
when  tbey  were  shaded,  the  latter  stretched  out  and  the  motion 
grew  more  lively;  when  in  full  light  again,  the  animal  became 
evidently  uneasy,  made  a  few  quicker  motions,  and  changed  ils 
direction.  It  was  generally  several  seconds  before  perception  was 
followed  by  motion.  To  judge  also  from  other  experiments,  sight 
seems  to  he  very  imperfect.  It  is  not  only  in  this  grou|i  of  molluscs, 
but  in  other.^,  quite  unlike  the  sense  of  feeling,  which  is  more  acut«. 

The /icarf  is,  as  in  other  mollusca,  strongly  influenced  by  tempera- 
ture and  the  degree  of  general  activity  or  rest.  In  a  temperature 
of  about  ■'iO-OO''  F.,  it  contracts  at  a  very  slow  rate,  about  20- 
25  per  minute,  but  variously  in  different  individuals,  as  will  be  seen 
from  the  following  observation  :  Of  two  mature  V.  pulekella  lying 
on  the  table  at  a  temperature  of  about  OS"  F.,  one  had  the  heart 
contracting  72,  the  other  32  times  per  minute;  after  they  had  been 
on  my  warm  hand  for  about  two  minutes,  the  heart  of  the  former 
made  1 10,  of  the  latter  68  contractions  ]>er  minute.  Tbey  are  able 
to  live  under  water  for  a  considcnihle  time,  even  for  several  hours; 
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t^  znaj  be  possible  that  the  small  body  absorbs  air  or  oxygen  from 
contained  in  the  water.  In  one  example  which  had  been  sub- 
rged  for  more  than  half  an  hour,  the  pulmonary  cavity  was  com- 
pletely filled  with  water,  and  the  heart  contracted  at  a  rate  of  74 
per*  minute,  in  a  temperature  of  about  65**  F.  The  foot  was 
stretched  out  and  moving  about,  trying  to  get  a  hold,  but  the  tenta- 
oles  kept  deeply  retreated,  the  dark  eyes  being  visible  above  the 
\>iiccal  body. 

Vallania  has  a  very  wide  geographical  range,  being  distributed  all 
over  the  temperate  region  of  the  Northern  Hemisphere.     It  is  evi- 
dently an  old  genus,  geologically,  as  it  has  been  found  fossil  in  many 
places,  and  its  wide  distribution  in  itself  is  an  evidence  of  antiquity. 
Three  or  four  species  are  found  on  both  continents.     Of  several 
forms  or  species,  we  have  yet  little  information,  since  they  are 
known  only  from  single  or  a  few  localities.     A  few  species  have  also 
been  found  on  the  southern  half  of  the  globe — F.  costata  in  Aus- 
tralia, pulchella  in  Australia  and  Mauritius ;   whether  they  are 
endemic  there,  or  introduced  by  trade  or  plants,  etc.,  it  is  impossible 
for  us  to  decide  at  present,  but  the  latter  seems  to  be  the  more  prob- 
able. 

Of  their  station,  we  do  not  know  enough  to  speak  in  a  general 
^y.  They  are  mostly  found  under  wood,  stones,  at  the  roots  of 
plants,  etc.,  and  seem  to  be  gregarious.  They  are  frequent  on 
mossy  cli£&,  and  often  in  wet  meadows,  always,  as  it  seems,  more  in 
open  places  than  in  deep  forests.  They  are  therefore  likely  to  be 
washed  off  by  heavy  rains,  and  immense  numbers  of  them,  especially 
^^  shells,  are  carried  to  the  water  courses  and  then  found  in  the 
^^  drift — always  a  matter  of  importance  in  collecting  shells. 

The  materials  upon  which  the  present  paper  was  written,  are: 
"*c  Drawer  series  of  Vallonia  in  the  collection  of  the  Academy  of 
Natural  Sciences  of  Philadelphia  ("Acad.  Coll."),  about  35  lots, 
kindly  communicated  by  Mr.  Henry  A.  Pilsbry ;  the  reserve  ser- 
'^  of  the  collection  of  the  National  Museum,  of  Washington,  D.  C, 
'onrarded  by  the  kindness  of  Mr.  Wni.  H.  Dall,  about  fifty  parcels, 
and  my  own  collection,  now  about  100  vials,  comprising  valuable 
^ntributions  from  MM.  O.  Staudinger  and  A.  Bang-Haas,  of 
^lasewitz,  near  Dresden,  Germany.  Several  conchologists  of  this 
country,  as  already  stated,  were  so  kind  as  to  collect  and  send,  at  my 
J^uest,  living  examples  of  some  of  our  American  species. 
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SPECIAL   DESCRIPTIONS. 

Since  th^  number  of  species  has  increased  eonsideralily  iu  tbe  lasbu 
decndes,  they  should  be  deaeribed  as  exactly  as  possible, especially  iiL 
view  of  tlie  above  facts.     Thus  I  think  allowable  the  alteration  o^ 
previous  descriptions  of  several  species,  especially  V.  pulchella  and. 
ootfattt,  in   some  points  which   proved  to  l>e  essential  in  exactly 
characterizing  them;   and   there  is  no   use  iti    citing  the   older 
descriptions,"  or  in  especially  mentioning  tbe  changes  made — llie 
former   are   found   elsewhere,    and   a   comparison    will    show    the    , 
latter  at  once. 

In  spite  of  some  striking  difTerencea  in  the  formation  of  the  shell,    I 
it  appears  to  be  impossible  to  divide  the  species  under  well-defined 
subgenera  or  sections,  as  there  arc  intcnuediate  forms  everywhere, 
and  the  anatomy,  especially  of  (he  jaw  and  radula,  furnishes  no     ' 
reason  for   doing  so.     An  attempt,    however,   has   been    made  to    ', 
arrange   thera    in    natural    groupei,    in    the  table  alter  tbe  special 
descriptions. 

It   might  be  thought  useless  to  name  many  varieties ;  but  this 
could  hardly  be  avoided  afler  careful  study  of  the  forms,  and  more    ■ 
of  this  has  been  done  among  larger  mollusca. 

Judging  from  Morse's  and  W.  G.  Binney's  description  of  Patula 
(^Plemogyi'o)  asleriecttt  Mse.,  I  supposed  this  species  might  be  a 
Vallonia.  One  specimen  was  not  softened  sufficiently  to  be  exam- 
ined thoroughly.  The  radula,  however,  showed  the  essential  char- 
acters of  Vnllonla.  Fresh  sjieciraens  must  be  studied.  Yet  the 
finer  surface  structure  of  the  shell  is  different  from  that  of  all  true 
Va/lnnia  I  h&ve  seen:  the  nucleus  is  thickly  set  with  minute  pits 
somewhat  elongated  radinlly,  and  the  post- embryonal  whorls  show 
microscopic  revolving  lines,  as  figured  by  Morse  {I.e.).  To  judge 
from  Morse's  (l.  c.)  figure  51.  p.  24,  of  the  front  part  of  the  animal, 
this  would  also  not  agree  with  tliiit  of  Vallonia. 
T.  palohella Mailer.   I'J.  VllI,  iig.  A,<i,  l[,  I,  K,  1..  Man.CoDch.,  Pl.:i2,Gg.  15.'3 

J/,/.  pid,h€lla  Miiller,  V«m.  Hisl  ,  II,  1774.  p.  3U. 

//■/.  l-uUhtlla  Aucl. 


Lvill  lie  found  in  Tryon 
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Hfl.  pulchella  var.  lavigata  Moq.-Tand.,  1855,  a.  o. 

Hd.  minuta  Say,  Journ.  Acad.  Phila.,  1817,  p.  123. 

Hel.  minuta  Say,  Nichols.  Enc,  ed.  3,  1819. 

VaUonia  minuta  Morse,  Pulmonifera  of  Maine,  1864,  p.  21  (part). 

Vallonia  minuta  Tryon,  Am.  Journ.  Conch.,  Ill,  1867,  p.  36  (?). 

VaUonia  pulchella  W.  G.  Binney,  Terr.  Moll.  V..  p.  344. 

Vallonia  pulchella  W.  G.  Binney,  Man.  Am.  Land  Shells,  188o»  p.  77. 

Shell  of  medium  size,  first  moderately,  then  for  the  last  J  whorl 
widely  umbilicated,  convex  or  depressed  conic  above,  pale  horn  or 
.straw  colored,  transparent  or  milky  opaque,  finely  and  densely 
striate,  somewhat  stronger  and  rather  regularly  at  the  suture  and 
the  umbilicus,  shining,  smooth  at  the  nucleus  ;*^  whorls  8i-4,  rather 
rapidly  increasing,  with  a  rather  deep  suture,  the  last  comparatively 
large,  well  rounded,  little  expanded  toward  the  aperture,  not  de- 
scending in  front  or  slightly  so  at  the  suture ;  aperture  moderately 
oblique  and  inclined,  I  circular  with  umbilical  margin  a  little 
more  straight  and  slightly  protracted;  peristome  decidedly  and 
rather  abruptly  everted,  with  a  strong,  white  lip,  thinner  at  either 
end. 

Diam.  maj.  2*4,  min.  2*0,  alt.  1*2  mm." 

Soft  parts  as  described  above  for  the  genus.  The  liver  was  found 
quite  various  in  color :  light  yellow  to  lighter  or  darker  brown,  as 
has  been  noted  above.  The  action  of  the  heart  also  is  described  in 
the  general  description. 

The  jaw  (PI.  VIII,  figs.  H,  I,  K,  L)  is  rather  strongly  curved 
with  obtuse  ends,  and  no  median  projection  on  the  cutting  edge. 
The  latter  is  more  or  less  denticulated,  irregularly,  corresponding, 
with  the  18-25  variously  coarse,  rather  sharp,  longitudinal  ribs 
irregularly  distributed  over  the  front  plane  of  the  jaw.  For  details 
see  general  description,  p.  235.  The  width  of  the  jaw  was  found  to  be 
0-13-O-23,  the  height  0065-007  mm. 

The  radula  (PI.  VIII,  figs.  A,  G)  has  65-70  transverse  rows  of 
27  teeth  ;  it  has  already  been  said  that  Morse  and  W.  G.  Binney 
counted  23  and  21.  There  are  three  perfect  laterals,  with  rather  strong 
mesodonts,  rapidly  diminishing  in  size  from  the  first  to  the  third. 
The  fourth  and  fifth  make  the  transition,  and  at  least  the  former  is 
different  from  the  true  laterals  only  by  the  longer  mesodont  of  the 
peculiar  formation  described  above.  In  the  fifth,  which  still  has  a 
well-formed  though  smaller  plate,  the  mesodont  is  of  the  same  char- 


'•  Yet,  in  a  single  specimen,  I  have  seen  few  indistinct  short  lines. 
"The  altitude  given   here,  and  for  all  the  following  species,  is  of  the  whole 
shell,  since  it  is  almost  impossible  to  reliably  measure  in  any  other  way. 
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ncter  as  in  the  true  njarglnnls.  Sometimes  in  the  fourth,  and  ev«i)  , 
in  the  third  tootli,  the  ectodont,  thouifh  essentially  simple,  is  finely 
double-pointed,  and  io  the  same  longitudinal  rows  single-  and 
double-pointed  ectodonts  may  be  seen  irregularly  alternating.  Th« 
sixth,  though  a  marginal  iu  its  configuration,  still  makes  the  transi- 
tion, sometimes  having  an  indication  of  a  plate  reaching  beyond  the 
reflection,  and  bearing  ouly  two  outer  cueps,  rather  short  and  a  pro- 
longation distal-ward  with  room  for  additional  cusps,  of  which  there 
is  sometimes  just  n  trace  in  the  form  of  a  very  short  blunt  fourth  one. 
The  true  marginals  show  5-6  cusps,  moderately  long,  in  the  7th- 
9th,  the  mesial  one  being  somewhat  longer  than  the  second, 
and  slightly  directed  inward.  The  12th  tooth,  like  the  following,  is 
a  Una  transverse  bar.  only  finely  serrate,  while  the  13th  or  last, 
generally  shows  hardly  a  trace  of  cusps. 

One  example  showed  a  iieculiar  feature  of  the  radular  At  the 
front  end,  for  about  15  transverse  rows,  the  cusps  were  worn  off 
almost  entirely  by  rasping,  as  usual  (compare  fig.  G,  PI.  VIII),  but 
here  the  cusps  of  the  last  few  rows  were  less  so  than  the  others.  For 
this  there  can  be  no  explanation  but  that  after  a  period  of  com- 
parative rest  one  of  greater  activity  followed. 

The  following  dimensions  of  the  radula  were  found  in  several 
fresh  individiJiils,  as  well  as  in  those  treated  with  alkali:  length 
0-68-0-71,  width  0^24  mm.;  length  of  transverse  row  about  001 

A  younger  specimen,  of  about  1'5  mm',  diam.,  had  the  radula 
with  60  transverse  rows  of  23  teeth,  the  first  3  on  either  side  being 
perfect  laterals,  the  fifth  n  marginal,  with  only  2  or  3  small  distal 
cusps.  The  last  4  marginals  are  wide  and  thin  transverse  bars, 
with  quite  small  cusps,  the  last  with  none  at  all. 

The  slriation  of  the  shell  is  somewhat  unequal  while  quite  fine 
and  irregular  over  the  most  part  of  the  whorls,  it  is  stronger  and 
rather  regular  at  the  umbilicus,  and  also  at  the  suture;  here  the 
striic  appear,  under  the  microscope,  like  ribs,  about  0 ■03-0 -OSS  mm. 
apart. 

Westerlund  says  in  his  diagnosis  {I.  c.)  of  the  present  species: 
"distinctly  angular  at  the  groove-like  dee|)ened  suture'."  It  made 
the  same  impression  on  me;  but  after  examining  numerous  exam- 
ples in  different  stages  of  growth,  it  was  found  that  the  whorls  are 
equally  rounded  to  the  very  suture,  and  that  the  apparent  angle 
was  an  illusion  caused  by  the  reflection  of  the  light. 
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Our  species  has  a  wide  geographical  distributiofi.  It  is  found  all 
over  Europe,  in  Northern  Africa/*  the  Azores  and  Madeira,  in  at 
least  Western  and  Northern  Asia,  and  the  greater  part  of  North 
America.  It  seems  to  be  absent  or  scarce  in  Eastern  Asia,  as  well 
as  on  the  Pacific  slope  of  North  America,  and  considering  the  rela- 
tions of  those  faunas,  this  coincidence  would  not  be  surprising. 
From  California,  I  have  seen  only  specimens  taken  in  a  green-house 
at  San  Jos^,  and  they  may  have  been  introduced  there  with  plants. 
I  can  not  remember  having  found  a  report  of  them  from  the  Pacific 
coast,  although  Vallonia  has  been  found  on  the  Sierra  Nevada.  It 
has  not  been  reported  from  some  of  the  Gulf  States.  It  has  been 
reported  from  Florida,  but  Dall,  in  his  paper  on  Florida  land  and 
fresh  water  mollusca,  does  not  enumerate  it.  I  have  received 
several  specimens  lately  from  Mauritius,  labeled  as  an  unknown 
Helix,  There  are  specimens  from  New  South  Wales,  Australia, 
in  the  National  Museum.  As  already  said,  they  are  probably 
introduced  from  Europe. 

It  must  be  borne  in  mind  that  many  faunal  reports,  especially 
the  older  ones,  should  be  received  with  reserve,  since  several  species 
have  been  included  under  this  name,  which  for  a  long  time  repre- 
sented the  entire  genus.  In  collections,  two  or  more  different  spe- 
cies are  generally  confounded.  In  our  country  the  UAme  pulchella 
was  partly  replaced  by  (^Htlix)  miniita  Say,  the  validity  of  which 
name  will  be  found  discussed  under  F.  excentrica. 

Our  species  has  also  been  found  fossil  in  the  loess,  etc.,  over  a 
great  part  of  both  continents,  often  associated  with  V.  costata,  tenui- 
lahris  and  probably  other  species. 

It  may  be  mentioned  that  about  eighteen  specimens  from  Pitts- 
burgh, Pa.,  in  the  Academy's  collection,  are  all  darkened  with  a 
distinctly  sooty  coat,  an  efifect  of  civilization  upon  snails ! 

V.  pulchella  is  variable  in  size.  While  the  average  size  is  2*4  mm. 
or  rather  less,  the  smallest  specimens  measure  2*0,  the  largest  2*7, 
but  either  extreme  is  exceptional,  and  I  have  seen  none  of  3  mm.** 

**  Dr.  W.  Kobelt,  in  the  report  on  his  collecting  trips  in  Tunis,  Algeria  and 
Morocco  [Excursionen  in  Nordafrica,  Nachrichtsbl.  d.  D.  Mai.  Gcs.,  1884-86, 
Eine  Excursion  nach  Nord-Marocco,  ibid.  1881,  p.  149]  does  not  mention  this  or 
any  other  species  of  Vaiionia.  They  seem,  consequently,  to  be  at  least  scarce 
there. 

**Thc  following  are  measurements  of  specimens  from  different  localities ; 

Average.     Largest.     Smallest. 

Hermannstadt,  Transylvania., 23  2-3  '1*2. 

Montecchio,  Italy 2  3  2'o  21 

Sicily 2-3  2  4  2  2 

17 
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Now  atid  tlieo  one  U  found  with  a  small  shell,  rapidly  increaaiDg  lost 
whorl  and  comparatively  large  aperture,  strongly  recalling  similar 
examples  of  Helix  tkyroides  Say.  The  whorls  are,  as  a  rule,  3J-3i 
in  number,  and  only  the  largest  shells  have  4  or  nearly  bo.  There 
is  some  variability  in  the  size  nod  shape  of  the  umbilicus,  being  io 
some  nearly  as  in-  ei'ceiitriea,  while  in  others  it  is  almost  regular  or 
funnel-shaped  ;  yet  a  marked  widening  near  the  aperture  is  almost  , 
always  found. 

It  has  been  accepted  as  a  character  of  pulehelia  that  the  last 
whorl  does  not  descend  at  the  aperture.  This  is  only  approximately 
true  because  while  not  in  such  a  degree  as  in  some  other  species, 
the  last  wliorl  descends  distinctly,  especially  at  the  suture,  in 
about  one-third  or  oue-fourth  oftheaiwcimensfrom  difiereut  places  in 
Europe  and  North  America.  The  last  whorl,  moreover,  slightly 
ascends  more  at  the  back  thau  at  the  suture,  and  s[)edmens  are  even 
found  with  the  last  wborl  first  ascending  and  then  descending 
slightly  but  distinctly  at  the  suture,  a  character  which  is  found  more 
constant  and  more  marked  in  V.  cychphoreUa,  tenuilabrU  and 
others. 

There  ia  some  variation  also  in  the  size  and  shape  of  the  lip  ;  tt  is 
almost  typically  stronger  in  the  upper  outer  part,  so  as  to  modify 
the  shiipe  of  the  nctiiiil  apert.ire.  us  shown  in  Mai..  Corioh.,  PI.  .12, 
figs.  3  and  5,  the  same  as  in  F.  eoelata,  fig.  22,  and  pulclmUufa 
Hde.,  fig.  5S.  In  the  upper  part  also  the  lip  often  protrudes 
beyond  the  margin,  and  specimens  are  not  uncommon  where  the 
strong  lip  projects  on  the  whole  circumference,  except  at  the  ends 
(fig.  4).  While  fresh  shells  are  usually  of  pale  horn  color  and  trans- 
parent, some  may  be  found  whitish  or  milky  opaque.  I  found  a 
colony  of  about  a  hundred  exclusively  so  colored  some  years  ago,  in 

Average.     Largest.  Smalleil. 

Aargau,  Switierl,  (drift) 2  3  2'.i  HI 

Lyons,  France  (Ihe  largcsl) 2'5  27  2-3 

Madeira 24  2:>  2-3 

Wasliini;lon,  D.  C 2  3  24  2-3 

Saco.  Maine  (2  ex.imple>i.  onlyl 22  23  2'2 

Queliec,  Canrida 23  2.4  2-1 

Brantfortl,  Ontario -2  4  25  3-2 

Tremont.  I^ 2  4  20  22 

New  rhibdeiphia.  Ohio 2  3  liS  21 

Joiiet,  111 2-4  2-5  20 

Io»ii  Ciiy,  Io*a 2-4  2  8  22 

flreenviHe,  Tenn ^3  24  2l 

San  Jo^^,  Cal.  (sresnliousel 2  3  2-4  21 
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a  garden  of  New  Philadelphia,  all  living,  while  at  other  places  in 
and  around  the  city  they  were  of  the  ordinary  appearance.  I  have 
seen  the  same  form  from  other  localities,  yet  it  seems  not  to 
represent  a  true  variety. 

F.  pulchella  may  be  mistaken,  when  young  or  immature,  for 
HyaL  minuacula  Binn.,  in  Korth  America  only,  having  the  same  lip- 
leas,  glassy  shell  and  the  same  color  of  the  soft  parts.  Yet  the 
somewhat  experienced  collector  will  know  the  latter  by  the  com- 
paratively smaller,  more  gradually  increasing  (and  so  more 
numerous)  whorls,  the  generally  stronger  st nation  and  the  umbili- 
cas  being  wider  from  beginning.  On  the  Old  Continent,  there  is 
no  land  snail,  as  far  as  I  know,  which  our  species  closely 
resembles,  even  when  immature,  except  other  species  of  Vallonia, 

V.  pulohellA  var.  ennieniii  Oredl.    Tirol's  Conch jlien,  1856. 

A  form  with  strong,  rib-like  stria),  but  without  membranous  ribs. 
It  has  been  found  in  Tirol,  at  Neumarkt,  Hall  and  Botzen.  I 
found  two  specimens,  evidently  of  this  form  mixed  in  a  lot  of  F. 
codaia  from  Grasse,  France  (Acad.  Coll.).  The  strise  are  very 
strong,  but  the  other  characters  of  the  shell  are  those  of  F.  pulcheila. 

^'  pnlehella  var.  hiipanioa,  n. 

Shell  small,  diam.  maj.  2"0-2*3,  averaging  2*1,  pale  horn  colored 
or  whitish ;  whorls  3-3i,  the  last  little  predominating,  somewhat 
expanding  toward  the  aperture ;  the  latter  t  circular ;  peristome 
moderately  everted,  with  a  moderately  strong  lip,  little  or  not 
thinner  at  the  ends;  spire  little  elevated,  in  some  examples 
almost  flat ;  umbilicus  as  in  typical  pulchella ;  surface  strongly, 
rather  regularly  striate,  rather  ribbed  (ribs  without  membranes) ; 
nucleus  with  rather  strong  revolving  lines.  Spain  (no  special  hab- 
>^t),  ten  specimens  in  the  Nat.  Mus.  Coll.  Anatomical  examina- 
tion would  be  very  desirable  and  possibly  might  show  the  form  to 
^  a  distinct  species.     Resembles  the  preceding  variety. 

^'  pnlehella  var.  periioa  Rosen.    Nochrichtsbl.  B.  Mai.  Ges.  1892,  p.  123.^7 

Differs  from  the  type  by  the  last  whorl  descending  to  the  aper- 
ture, with  a  flat  \^plano]y  widely  expanded  peristome.  Hab. 
Schamhala,  Pro  v.  Chorassan,  Persia. 

I  have  seen  no  specimens,  but  think  this  might  be  a  form  distinct 
from  pulchella. 

'^BeitrSge  zur  Kenntniss  der  Molluskenfauna  Transkaspiens  and  Chorassans, 
von  Baron  Otto  Rosen,  Ashabad. 
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3.  T.eieeatrlsaa.ap.,  PI.  VIII,  Bg.  S,  N.    Msn.  Coooh.,  PI.  »3,  Sgi.  n-9. 
V,i/I,aiia  miriiilii  Say,  Mnrie,  Pulnionif.  Me.,  p.  £1  (pan.). 

Shell  of  raediiim  size,  with  luaj.  diam.  markedly  longer,  and  with 
irregular,  somewhat  elongated  iimbilicuB  at  first  ratlier  narrow,  then 
for  the  last  i  wborl  rapidly  widening;  slightly  rounded  convei 
above,  smooth  or  very  finely  and  irregularly  striate,  strongly  and 
regularly  at  the  uiiibiHciia ;  nucleus  smooth;  pale  born  colored, 
trnneparent  or  slightly  opaque,  with  a  somewhat  falty  glo^S ;  whorlt 
3-3i,  rather  rapidly  increasing  with  a  moderately  deep  suture,  the 
last  comparatively  large,  well  rounded,  expanding  near  the  aper- 
ture, not  descending,  or  very  little  at  the  suture;  aperture  moder- 
ately oblique  aud  ioclined,  ^  circular,  subangular  at  the  base ;  the 
umbilical  margin  somewhat  protracted;  peristome  not  everted 
above,  very  little  at  the  periphery  and  moilerately  below,  with  a 
rather  strong  white  lip,  thiuner  at  the  ends,  visible  through  the 
shell- 

Diam.  maj.  2'3,  min.  IS,  alt.  I'l  mm. 

I  was  enabled  to  see  the  soft  parts  in  a  few  specimens  from  Que- 
bec, kindly  forwarded  by  Mr,  H,  W,  Hauham.  The  fool  is,  com- 
pared with  that  of  aalaia,  a  little  leas  transparent  and  of  a  slight 
yellowish  tinge,  as  is  also  that  of  pulehella.  But  this  difference  of 
tint  is  perceptible  only  when  the  animuls  are  side  by  side.  The  jaw 
(PI.  VHI,  fig.  M)  is  moderately  curved  above;  the  cutting  edge 
with  a  slight,  wide  median  projeetinn  and  almost  straight  side 
parts;  the  ends  are  rounded.  The  front  bears  rather  fine,  deose, 
sharp,  slightly  irregular  ribs,  all  over.  Size  of  jaw  0-08  mm.  high, 
0'28  wide,  when  depressed. 

The  radula  (PI.  VIII,  fig.  It)  has  81-84  transverse  rows  of  29 
teeth.  There  are  four  [>erfect  laterals ;  the  fifth  marks  the  transi- 
tion ;  it  distinctly  shows  the  peculiar  formalioii  of  the  mesodont, 
hns  smaller  though  well-formed  plate  of  attachment,  and  two  small 
distal  cusps,  the  ectodunt  being  already  split.  The  sixth  is  a  mar* 
ginal  but  still  marks  the  irnnsilion  :  it  is  triangular,  with  3-4  cusps. 
With  the  exception  of  the  last  1  or  2  which  are  hardly  serrate,  the 
marginals  are  pectiniitc  with  0-7  cusps,  and  the  7tb-10th  are 
placed  in  a  peculiar  way,  as  at  least  the  :5— 1  mesial  cusps  are  stand- 
ing on  a  common  socle.  The  radula  is  0-79  mm.  long.,  0'29  wide  ; 
one  transverse  row  measures,  as  usual,  nearly  001  mm; 

The  animal  seems  to  be  somewhat  less  lively  and  more  timid  than 
I '.  cottata. 
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The  geographic  distribution  is  a  wide  one — all  Europe  and  the 
Atlantic  side  of  North  America.  I  have  seen  it  from  the  Pyrenees 
France:  Lyons,  among  a  lot  oi  pulchella^  collected  by  Locard 
Great  Britain  (no  loc,  in  Nat.  Mus.  Coll.) ;  Germany :  Metz,  Dres- 
den and  Neu  Haldensleben  in  Saxony ;  Austro-Hungary  :  Brosteni 
in  the  Karpathian  Mts. ;  Switzerland :  Jura  Mts.  near  Brugg 
Caucasus.  In  North  America:  Washington,  D.  CyWiih pulchella ; 
New  Jersey :  Princeton,  Cape  May,  etc. ;  Pennsylvania :  near  Phil- 
adelphia ;  New  York :  Staten  Id.,  Litchfield,  Mohawk  and  other 
places;  Massachusetts:  New  Bedford,  etc.;  Maine:  Saco,  Cape 
Elizabeth,  etc. ;  Halifax,  N.  S.  and  Quebec  in  Canada ;  Ohio ;  New 
Philadelphia,  not  found  in  loco,  but  in  drift  on  the  Tuscarawas 
River.  Further  west  it  has  not  been  noticed,  so  far.  Among 
numerous  lots  of  F.  pulchella  from  Indiana,  Illinois,  Michigan, 
Wisconsin,  Iowa,  Tennessee  and  other  States,  I  have  not  seen  one 
example. 

It  is  distinguished  from  the  last-named  species  by  its  size,  aver- 
aging a  little  smaller,  by  the  somewhat  elongated  outline  of  shell 
and  umbilicus,  the  last  whorl  more  expanding  toward  the  aperture, 
the  smaller  and  less  elevated  spire,  the  less  deep  suture,  the  peristome 
little  and  not  abruptly  everted ;  the  difference  in  this  is  most  marked 
at  the  periphery  (as  clearly  shown  in  ^g.  9,  compared  with  2). 
There  are  also  differences  in  the  jaw  and  radula,  as  pointed  out  in 
the  respective  descriptions.  One  marked  characteristic  of  V, 
exeentriea  is  the  white  lip  shining  through  the  shell  above  and  at 
the  periphery,  as  it  does  in  no  other  species. 

There  is  another  peculiar  feature:  quite  frequently,  especially 
from  certain  places,  there  are  very  small,  whitish  dots  on  the  sur- 
face of  the  shell,  round,  or  irregularly  shaped,  single  or  confluent. 
They  are  effected  by  the  loss  of  the  epiconch  and  evidently  indicate 
a  change  in  the  structure  of  the  shell  and  may  be  caused  by  the 
invasion  of  a  fungus  organism.  This  is  the  more  probable  as  over 
many  of  the  spots,  especially  those  less  marked  and  noticeable,  the 
epiconch  is  apparently  Intact;  probably  they  would  show  only 
microscopic  defects.  These  abrasions  often  become  so  extended  as 
to  cover  a  great  part  of  the  surface. 

Our  species  is  variable  only  within  narrow  limits.  The  size  varies 
little  above  or  below  the  average.  Some  specimens  and  local 
forms  show  less  of  that  characteristic  elongate  outline  of  shell 
and  umbilicus,  and  yet  are  not  to  be  mistaken.    There  is  also  some 
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variability  in  the  transparency  of  the  shell — the  New  York  and 
I^ew  England  specimens  arc,  as  a  rule,  more  gla^y  and  sbioiDg 
tlian  those  from  Washington,  D.  C.  and  from  Europe. 

In  a  lot  of  Vallotiia  from  the  Pyretiec'S  (no  special  habitat  or 
region  ia  noted),  belonging  to  the  Academy  Collection,  there  was 
one  poor  weathered  spe-cinjen  of  V.piikheUa  and  a  number  of  V. 
eo^ta,  together  with  a  peculiar  variety,  and  the  present  form, 
which  then  struck  me  for  the  first  time  as  probably  being  a  di^inct 
species. 

At  Washington,  D.  C,  I  collected  in  February  and  again  in 
March,  1889,  under  granite  stones,  numerous  Yalloma  which  then 
were  simply  placed  as  pulchella.  Many  of  those  collected  there 
in  March,  under  bricks  in  an  old  brick-yard  were  in  company 
with  HynVmia  minuacula  Binn,,  and  Pupa  procera  Gould,  of 
which,  it  may  be  mentioned,  I  secured  about  800  specimens  in 
a  few  hours  by  brushing  the  bricks.  When  I  began  to  study 
Valloiiia.  specially,  these  shells  were  looked  over  carefully,'"  and 
then  I  was  snrpriaed  to  find  both  species,  ptilehella  and  the  one 
under  consideration,  in  both  of  the  two  former  Iota,  while  those  from 
the  brick-yard  were  pulefii'lla  exclusively.  They  were  so  exactly 
like  the  Fyrenean  shells  that  there  could  not  be  the  least  donbt  as 
to  their  identity  :  thev  were  so  distinct  from  pulchella  as  to  be  sep- 
arated one  by  one  at  iirst  glance,  there  being  no  doubtful  or  intei^ 
mediate  examples.  Subsequently  I  looked  over  every  specimen  of 
more  than  90  parcels  of  Vallonia  containing  either^u&Ae/Za  or  the 
new  form,  or  both,  coming  from  Europe  and  Xorth  America,  and 
the  result  was  to  establish  the  certainty  that  the  present  is  a  good 
species,  for  which  I  propose  the  name  V.  excentrica.  It  is  of  a  wide 
geographical  distribution,  its  shell  beiiig  readily  discerned  when 
once  attention  has  been  directed  to  its  peculiarities.  But  it  must  be 
added  tiiat  specimens  are  found  occasionally  in  which  the  distinc- 
tion is  somewhat  obscure  ;  these  are  generally  small  pulchella  which 
had  been  damaged  and  restored  more  or  less  imperfectly,  with  little 
everted  peristome.  I  have  several  such  examples :  one  from  Illinois 
which,  at  first  sight,  would  be  taken  for  excenlrica,  but  by  close 
exiiminntion  proves  to  he  pulchella.  On  the  other  hand,  one  exam- 
ple of  V.  exeentriea,  from  Washington,  D.  C,  has  a  rather  strongly 
everted  lip,  caused  by  a  breakage  near  the  aperture. 

It  is  somewhat  surprising  that  this  form  has  been  overlooked  in 
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Europe,  being  taken  tor  pulehella.  In  North  America  we  meet  the 
old  question  of  the  validity  of  F.  (HeL)  mirmta  Say.  When  Say 
described  this  species,  "  he  was  probably  unacquainted  with  Vallonia 
pulcJiella  of  Europe,  as  he  makes  no  remarks  on  the  resemblance  of 
this  species  to  the  European  form,"  as  Morse  (I.e.)  justly 
remarks,  continuing:  "Stimpson,  Kirtland,  and  De  Kay  retain  the 
8j>ecific  name  of  mxnuta  for  this  shell,  while  Binney,  Gould,  W.  G. 
fiinney,  Adams,  Mighels  and  all  the  European  writers  unite  it  with 
jrulchellar 

A^mong  writers  since  Morse's  publication,  opinion  is  still  divided. 
Say's  description  (/.  c.)  is  as  follows :  "  Shell  rather  thick  ;  spire  con- 
vex,  little  elevated,  with   three  volutions ;    suture    well-defined, 
impressed  ;  whorls  obtusely  wrinkled  across ;  aperture  nearly  orbi- 
cular; lip  much  thickened,  reflected,  white,  distant  from  the  umbili- 
cus ;  umbilicus  large,  exhibiting  the  volutions.     Breadth  less  than 
one-tenth  of  an  inch."   The  description  decidedly  points  to  pulehella 
in  nearly  every  particular  and  can  not  be  applied  to  excentrica. 
Say,  himself,  however,  later    acknowledged   the  identity  of  his 
fntnu/a  with  pulchella,^^  and  these  are  reasons  enough  for  not  apply- 
ing this  name  to  a  species  distinct  from  pulehella, 

Morse  (/.  c.)  expresses  the  opinion  that  the  American  shell, 
ffunuto,  is  distinct  from  the  European,  pulehella,  and  proves  it, 
inaiDly  from  the  shape  of  the  aperture  and  the  angle  formed  by  the 
latter  with  the  axis  of  the  shell,  the  American  form  being  more 
translucent,  and  the  epiconch  somewhat  different. 

J.  W.  Thomson*  refers  only  to  F.  minuta,  and  adds :    "  I  cannot 
consider  this  species  to  equal  H, pulehella  Miill."  It  certainly  is  prob- 
able that  Morse  had  ourF.  exeentrlea  before  him,  as  it,  as  well  as  joti/- 
chdla,  is  frequent  in  Maine,  but  it  is  surprising  that  he  did  not 
speak  of  other  differences,  especially  the   peculiar  shape  of  the 
umbilicus,  the  outline  of  the  whole  shell,  and  the  fact  that  the  peris- 
tome is  very  little  everted  in  comparison  with  pulehella.     The  trans- 
parency of  the  shell  differs  in  each  species,  and  I  have  seen  exeen- 
triea  rather  more  opaque  than  usual  in  pulehella.     The  form  of  the 
upper  part  of  the  aperture  is  also  variable  in  pulehella  as  well  as  in 
exeenirica,  especially  in  the  suture  slightly  descending  to  the  aper- 
ture in  many  specimens,  while  in  others  it  does  not.     The  difference 
in  the  inclination  of  the  aperture  I  have  not  found  so  constant  and 

"Sec  W.  G.  Binney,  Terr  Moll.  IV,  p.  69. 

*The  Land  Mollusca  of  Bristol  Co.,  Mass.,  Journ.  Conch.,  1885,  p.  372. 


256  PROCEEDtWOB  OF  THB  ACADEMY  Or  [19 

marked  after  comparing  numerous  specimens  from  ninuy  localitlM  ' 
OD  both  coDtioents.  , 

Mnree  also  speaks  of  diSerences  in  the  lingual  dentition  tun)  buo- 
cal  plate  (jaw)  between  minnla  and  pulchella,  but  it  aeeius  not  from 
bis  own  observations ;  and  it  must  be  said  ibnt  bis  description  and 
figure"  of  the  radula  seem  ratber  to  be  drawu  from  pulchella  than 
fniiu  wbat  we  consider  fxcfiitrim.  The  latter  has  the  formula  14- 
1-14,  or  29  In  a  transverse  row  against  23-l-'2-S  in  ptile/ieila.  I 
would  have  drawn  the  marginals  Cor  unciiii,  as  be  calls  them)  differ- 
ently, had  he  then  really  bad  exceiUrka  before  him.  Since  the  two 
species  live  together  along  the  Atlantic  coast,  it  is  probable  that 
ibey  were  mixed,  as  is  the  case  in  nearly  every  lot  coming  from  the 
coBBt  from  Maryland  to  Nova  Scotia.  The  mistake  was  very  likely 
to  occur,  even  in  the  case  of  such  a  careful  observer  as  Morae. 

W.  G.  Binney,"  as  well  as  other  writers,  is  of  the  opinion  that 
there  is  ooly  one  species,  pulchella,  and  his  own  description  as  well 
as  figures  represent  the  same.  Evidently  be  examined  only  exam- 
plea  of  the  species  referred  to. 

Has  F.e^f^iifn'ea  been  introduced  from  Europe?  It  is  found  only 
in  the  East,  in  the  oldest  settled  parts  of  the  country,  where  aUo 
several  European  Liraaces  are  common.  But  the  latter  live  almost 
exclusively  in  and  about  dwellings,  while  Vallonin  seems  to  be 
spreail  all  over  the  region.  Thus  it  may  be  considered  native  here 
as  well  as  V.  pulchella  and  coaUilu. 
3.  T.  adela  Wosiorluml. 

//-■/.  W,7,;  Wesierlund,  Dfvcrsicl  at  K.  Vel    Ak.  Forh.,  ISHl.  4,  p.  37. 
/M.  „,M,i  Westerlund    Fauna  rter  in   cler    Palaearkiiseben    R*(,'ion    lebenden 
Uinnenccjiichylien    I    Berl  i     1889    [    14. 

"  Shell  o|)enly  umhihcated  depressed  trochiform  or  convex,  very 
indistinctly,  finely  striate  or  smooth,  whitish;  whorls  4-4J,  rather 
convex,  not  at  all  angulai  \t  the  rather  deep  suture,  rather  rapidly 
increasing,  the  last  compiralively  large,  rounded,  not  expanded, 
not  descending  m  tront ,  aperture  crescen lie-circular,  with  mar- 
gins separated,  peristome  very  narrowly  everted  or  almost  straight 
and  without  a  lip.  Si/e  2.1  to'ri :  U  to  {{  mm.  (Suabiau  Alps  ;  fossil 
in  a  sub-marine  jicat-bog,  near  Ystad,  in  soiilbern  Swe<len.") 

The  above  description  is  translated  from  West.  Fauna,  /,  e.  I 
have  seen  no  specimens.     Two  examples,  in  a  vial,  with  the  label  : 

"L.  e.,|..-l,  tiy.JT,  ri.  8- 

"I.,  c.  ami  Invertchrata  of  Ma<s.  e.L  II.  p.  4-J8.  Tlie  oullines  of  ihe  upp*r  fig- 
uii:  in  the  latter  railier  strongly  rc-cmlilt  iliosf  ol  C.  (mtn'ir ;  seneially  the 
nmbilicui  is  not  as  regular  as  .shown  in  llie  lowtr  figures  of  eitlicr  work. 
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"  VcUlonia  adela  West.,  Ystad ;  ex  auctore,"  kindly  forwarded  by 
Mr.  Pilsbry,  are  evidently  incorrectly  named.  One  of  them  is  V, 
pulehella  with  rather  elevated  spire,  and  a  well-formed  lip ;  the  other 
costata  with  (for  the  species)  also  an  elevated  spire  and  strongly 
descending  last  whorl. 

The  species  has  not  been  figured. 

3a.  y.deolivii  (?)  n.  sp.  Man.  Concb.,  PI.  32,  fig.  10-13. 

Shell  of  medium  size,  depressed  conic,  widely  and  regularly 
umbilicated,  whitish,  transparent,  surface  with  fine,  dense  strise, 
nucleus  smooth ;  whorls  4,  gradually  increasing,  with  a  rather  deep 
suture,  the  last  well-rounded,  not  predominating,  slightly  expanding 
toward  the  aperture  and  gradually  descending  in  its  last  third  to  the 
periphery  of  the  penultimate  whorl  or  rather  below  it ;  aperture 
moderately  inclined  and  oblique,  nearly  i  crescentic-circular,  the 
inferior  end  of  margin  slightly  protracted;  peristome  straight 
above,  and  very  narrowly  everted  at  the  periphery  and  the  inferior 
part,  with  a  thin  but  distinct  lip. 

Diam.  maj.  2*6,  min.  2*4,  alt.  1*4  mm. 

Soft  parts  not  seen. 

Distribution :  Central  Europe.  I  received,  about  12  years  ago, 
from  Mr.  S.  Clessin,  as  Hel.  tenuilabris  Brauu,  3  examples  from  the 
drift  on  the  Danube  River,  in  Bavaria.  Although  dead  shells, 
they  are  fresh  and  well-preserved,  and  all  exactly  alike.  I  found 
another  specimen  in  drift  on  the  Aar  Biver,  in  Switzerland,  also  in 
good  condition,  and  of  the  same  size  and  shape  as  those  from  the 
Danube,  except  that  it  has  no  lip,  and  the  margin  is  simple  and 
straight ;  it  may  not,  however,  be  mature. 

This  form  is  evidently  not  V,  tenuilabris  of  A.  Braun,  as  it  does 
not  correspond  at  all  in  several  different  points,  with  the  description 
of  that  species,  nor  any  other  known  to  me.  It  would,  consequently, 
not  be  amiss  to  propose  a  specific  name  for  it. 

It  is  not  "  densely  and  acutely,  finely  ribbed,"  but  very  finely 
striate,  appearing  almost  smooth  and  shining ;  the  p^eristome  is  not 
everted,  or  very  narrowly  and  indistinctly  so,  while  in  tenuilabris  it  is 
"  widened  "  (which  evidently  means  everted)  and  the  inferior  margin 
reflexed  ;  the  aperture  is  not  "  transversely  oval-rounded,"  and  not 
"  very  oblique,"  and  the  margins  are  not  "  very  approximate,"  but, 
for  a  Vallonia,  markedly  distant;  the  shell  is  not  "grayish-horn 
with  peristome  yellowish  horn  colored,"  but  whitish  transparent 
throughout. 
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It  differs  from  1'  pulehella  in  its  Bonien'hat  larger  size,  the 
wider  and  more  regular  umbilicus,  the  whorle  being  i  more  in  nnm- 
ber  and  more  slowly  increasiug,  the  last  comparatively  narrower, 
gradually  descending  entirely  to  the  aperture,  and  the  f>eriBU>me 
being  straight  or  just  perceptibly  everted  with  a  much  thinner  lip. 
T.  dealivii  Tsr.  altitii.  Hon.    Mao.  Coocb.,  PI.  S2,  Dg.  14-17. 

This  form  diders  from  the  above  in  its  somewhat  larger  size,  nar- 
rower and  deeper  umbilicus,  more  elevated  epire,  the  last  wborl 
descending  below  the  circumference  of  the  penultimate;  the  peris- 
tome being  quite  rtrnigbt  and  thin,  without  a  lip;  the  aperture  is 
very  little  oblique,  in  fact,  (he  least  so  of  all  the  Vailonia  I  know, 
and  moderately  inclined,  rather  higher  than  wide,  subaugular 
inward  at  the  base;  whorls  4j  ;  the  color  is  whitish,  the  surface 
densely,  ralher  regularly  striate. 

Diam.  maj.  29  miu.  2-5,  alt.  1-7  mm. 

This  form  might  represent  a  species,  but,  from  its  similarity  to 
(icclwii,  and  the  few  examples  known,  I  prefer,  for  the  present,  to 
regard  it  as  a  variety. 

I  found  one  specimen  in  18&2,  also  in  drift  on  the  Aar  River, 
Switzerland.  Another  has  be«n  kindly  forwarded  by  Mr.  Pilsbry, 
it  is  from  drift  on  the  Main  River,  in  Middle  Germany,  and  bears 
also  tbe  name  H.  tenuilabris  Braun.     They  are  exactly  alike. 

I  fouud,  in  1882,  while  in  Switzerland,  among  drift  shells  from 
the  Doubs  River,  on  the  western  slope  of  the  Jura  Mountains,  a  few 
specimens  of  either  declivis  or  altUi',  having  then  labeled  them  also 
H.  temiilabris  A.  Br. 

All  the  examples  of  this  species  extant,  though  dead  shells  and 
found  in  drift,  are  fresh  and  in  good  condition,  and  it  is  to  be 
exjiected  that  living  si)eciuiens  will  be  found  iu  those  countries.  If 
a  new  species  has  been  established  on  the  few  specimens,  it  is 
because  tiiey  could  not  reasoiinbly  be  brought  under  one  of  those 
nlreadj-  kuown  without  modifying  their  diagnoses  so  that  they  would 
have  been  valueless. 

I  believed  for  a  time  that  this  might  he  the  V.  ailela  of  Wester- 
lund,  judging  from  the  description.  But  the  author  says  expressly  that 
the  last  whorl  does  not  descend  at  all^-"'  while  in  the  forms  under 
consideration  this  is  just  the  ]>roininent  feature.     Since  I  failed  to 

■'Conr.  Westetlun.)   Tauna,  I  Suppl.  1800,  p.  130,  //.  fwrnVsif/j  var.  under  /'! 
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obtain  authentic  specimens  of  adela,  some  doubt  in  regard  to  this 
question  will  yet  remain. 

4.  y.  poUinentii  Pauluoci. 

I/f/.  poUinensis  in  Westerlund,  Fauna,  I  Suppl.,  p.  120. 

Shell  with  a  rather  narrow,  funnel-shaped  umbilicus  (the  same  at 
the  aperture,  little  and  gradually  widening),  convex,  with  obtuse, 
prominent  apex,  light  horn  colored,  exceedingly  finely  striate, 
adorned  with  more  distant,  acute,  lamelliform,  regular  fine  ribs ; 
whorls  4},  regularly  increasing,  convex,  with  impressed  suture,  the 
last  gradually  increasing  and  not  at  all  expanded  at  the  aperture, 
rather  constricted,  scarcely  wider  than  the  penultimate,  slightly,  and 
gradually  descending  above ;  aperture  little  oblique,  crescentic-cir- 
cular,  descending  [?],  margin  straight,  simple  ;  only  the  columellar 
margin  somewhat  everted  high  up.  Size  2i  by  IJ  m.  (Italy,  Monte 
Pollina  in  Prov.  Potenza :  Paul,  ex.)  Not  figured. 

Translated  from  Westerlund,  L  c. 

I  have  seen  no  specimens.  To  judge  from  the  description,  it 
seems  to  be  a  somewhat  intermediate  form  between  the  above 
species  and  the  costate  groups. 

5.  V.  eoitata  Muller,  PI.  VIII,  figs.  C,  N.  Man.  Conch.,  PI.  32,  figs.  18-22,  27,  PI.  33, 
fig.  54. 

Helix  costiUa  MUller,  Verm.  Hisi.,  II,  1774,  p.  31. 
Helix  costata  Rossm.  Icon.,  439. 
Helix  costata  Dupuy,  Hist  1848,  p.  162,  T.  7,  fig.  4. 
Helix  costata  Westerlund  Fauna,  I,  p.  14 — a.  o. 
Helix  pule kella  var.  costata  of  most  authors. 
Vallonia  rosalia  Risso,  1826  (ex.  West.  /.  c). 

Shell  with  a  moderate  umbilicus  more  widening  for  the  last  \-\ 
whorl,  depressed  convex  above  (or  nearly  flat),  grayish  to  light  or 
reddish  horn  colored,  with  rather  regularly  set  membranous  ribs  and 
irregular  microscopic  striae  between  them  ;  nucleus  with  fine  revolv- 
ing lines;  whorls  3},  slightly  flattened  above  and  below  the  periph- 
ery, at  the  latter  somewhat  angular,  with  a  deep  suture,  rather 
rapidly  increasing;  the  last  expanding  near  the  aperture  and 
shortly  descending,  more  so  at  the  suture  than  on  the  back  ;  aper- 
ture rather  inclined  and  oblique,  almost  circular,  a  little  flattened 
above  and  angular  at  the  base,  with  ends  of  margin  much  approxi- 
mate, slightly  protracted  and  auricled,  connected  by  a  thin  callus; 
peristome  strongly  and  abruptly  everted,  except  near  the  suture, 
with  a  strong,  white  lip  evanescent  at  either  end. 

Diam.  maj.  2*5,  min.  21,  alt.  11  mm. 
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Soft  parU  ■■  tlie  foot  is  about  as  long  us  the  diameter  of  the  ahell, 
quite  traugparent,  a  little  more  so  than  in  V.  pulckella  aud  excen- 
triea.  The  jaw,  PI.  VIII,  fig.  N,  la  rather  strongly  curved  moder- 
ately high,  stout,  cbeatnut  Colored  in  the  inferior  part,  with  16-18 
rather  strong  ribs  on  the  front  side,  leaving  about  I  of  either  aide  at 
the  end  ribles.^  nnd  smooth.  The  cutting  edge  is  denticulated,  and 
sometimes  appears  a  little  more  alraigbt  in  the  median  part,  but 
there  is  no  projection.  The  lines  of  growth  are  distinctly  visible. 
Width  of  jaw  0-25,  height  0-088  mm. 

The  raduia  has  69-72  tranavei-se  rows  of  27  (or  29)  teeth.  In 
the  central  the  side  cusps  are  very  small,  barely  perceptible,  and 
the  side  margins  of  the  plate  are  curved  up  in  nearly  their  entire 
length.  There  are  4  perfect  laterals  with  the  mesodont  compara- 
tively thin,  the  ectodont  very  small,  scarcely  half  the  size  of  the 
same  in  V.  exreiilrica.  The  fifth  makes  the  transition,  hut  resembles 
rather  the  laterals,  having  a  well-forroed  plate  of  attachment  wtlb  a 
projecting  posterior  distal  angle.  Its  mesod out  shows  an  indication 
of  its  transformation  and  the  ectodont  is  essentially  simple,  but,  at 
least  in  some  part«,  with  two  points.  The  sixth  or  first  marginal  b 
somewhat  triangular,  and  with  a  distinctly  backward  extended  plate 
of  attachment,  and  the  reflection  with  2  or  3  short  distal  cusps,  as  it 
is  still  in  the  following  or  seventh  tooth.  On  the  other  marginals 
the  cusps  are  comparatively  small  and  stand  immediately  up  on  the 
bases.     Length  of  the  radula  0-71,  widtli  0-22-0-23  mm. 

V-  rostafa  is  distributed  over  a  wide  geographical  area,  being 
found  all  over  Europe,  Northern  Africa,  nnd  the  most  part  of  Asia. 
In  North  America  it  seems  to  occu]>y  a  wide  area  also,  though  it  is 
not  as  common  as  V-  pulrhella.  It  has  been  cited  from  Philadelphia 
and  Cincinnati.  I  have  seen  it  from  Washington,  D.  C,  from 
Quebec,  Canada  and  Isle  d'Orleans  near  that  city,  collected  by 
Mr.  A.  W.  Ha  ban  also  fron  Iowa  Nebraska,  Kansas  and  Colo- 
rado. All  reports  of  I  ftr  b  ton  st  be  received  with  reserve, 
and  especially  tl  se  fro  1  gh  altit  les  in  western  North  America, 
as  under  the  na  e  i  co-Ul  A  ul  tiess  diftcrent  forms  are  com- 
prised, such  as  /  lot  par  I  cyl'-phorfUa  and  others.  It 
has  also  been  found  in  Australia,  by  Cox,  as  reported  by  Brazier 
(Journ.  Concli.,  1879).* 

Until  recently,  and  even  now,  V.  cuHiifn  has  been  considered  a 
variety  of  puleliclln.     The  chaniciers  of  the  shell,  decidedly  and 

'See  ApiKiidix. 
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coDBtaDtlj  different  from  those  of  that  species,  prove  it  to  be 
altogether  distinct.  One  of  the  main  distinguishing  features  is 
the  presence  of  very  fine,  raised  revolving  lines  on  the  nucleus,  or 
the  li  embryonal  whorls,  while  those  pf  F.  pulchella  Bre  smooth. 
The  generally  much  more  depressed  spire,  the  deeper  suture  beside 
the  rather  flatter  whorls  above,  the  last  whorl  more  rapidly  expand- 
ing toward  and  descending  to  the  aperture,  especially  at  the  suture, 
the  more  approximate  margins  rendering  the  aperture  nearly  circu- 
lar, are  sufficient  to  distinguish  cosiata  from  pulchella,  even  in  the 
absence  of  the  membranous  ribs,  the  most  striking  character  of  the 
average  shell. 

Our  species,  however,  has  these  ribs  and  most  of  the  other  charac- 
ters in  common  with  several  other  forms,  mostly  found  in  Asia  and 
North  America,  while  in  Europe  V.  costata  seems  to  be  more  iso- 
lated. On  the  other  hand,  several  of  those  related  species  seem  to 
be  intermediate  between  this  and  the  tenuilabria-cyclophorella,  etc., 
groups.    All  these  forms  need  much  more  careful  study. 

When  seen  under  the  microscope,  the  epiconch  ("epidermis") 
shows  between  the  membranous  ribs,  4-6  finer  raised  striae,  and,  in 
addition,  very  numerous  microscopic  lines  in  a  general  radial  direc- 
tion, but  mostly  intercrossing  in  various  ways,  except  near  the 
suture  where  usually  they  are  parallel  (Man.  Conch.,  PI.  32,  figs.  27, 
28.) 

F.  costata  is  quite  variable,  and  a  number  of  extreme  forms  must 
be  regarded  as  varieties.  It  may  even  prove  to  be  difficult  to  draw 
a  line  between  this  species  and  some  others  nearly  related.  In  size 
it  averages  2*5  mm.,  few  specimens  measuring  2*7  or  more,  and  the 
smallest  are  2'l-2*2.  The  number  of  whorls  is  almost  constantly 
3i,  hardly  more  in  the  largest  examples,  and  somewhat  over  3  in  the 
smallest.  There  is  variation  also  in  the  elevation  of  the  spire — in 
many  specimens  it  is  almost  or  quite  flat  and  very  low  in  the  aver- 
age. In  those  from  Quebec,  Canada,  it  is  comparatively  elevated. 
As  to  the  descending  of  the  last  whorl,  it  must  be  repeated  that  the 
suture  always  descends  more  decidedly  than  the  whorl  in  its  totality, 
and  specimens  are  not  scarce  in  which  the  back  of  the  whorl  keeps 
nearly  or  exactly  horizontal  to  the  very  margin,  as  in  V.  parmda 
(Man.  Conch,  fig.  25,  PI.  32).  Some  diversity  is  also  found  in  the 
size  and  closeness,  or  number  of  the  ribs  :  I  counted  from  23-35  on 
the  last  whorl  in  different  specimens  which  may  be  regarded  as 
typical.    The  lip  also  is  variable,  but  alwiiys  rather  strong,  and 


r  THE  ACADli.MY  OF  [1893. 

specimens  with  n  thin  or  wanting  lip  are  likely  to  be  either 
immature  or  erroneously  identified.  Occasionally  the  lip  protrudes 
strongly  witb  a  sharp  edge,  beyond  the  level  of  the  aperture,  as  it 
occurs  also  in  V.  pu/tkella. 

The  followiog  forms  are  more  distinct,  and  must  be  regarded  as 
varieties : 
T.  ooitata  t&r,  balveliok,  n. 

Shell  small,  colorless,  glassy-traiiaparent,  shining,  with  rather 
regularly  set,  stronger  (yet  fine)  stria?,  but  without  membrenoUB 
ribs  ;  unabilicus  regularly  spiral ;  diameter  averaging  2'2  mm. 

This  is  a  very  peculiar  and  beautiful  Vallonia.  It  might  be 
taken  for  a  different  species  or  for  pulc.hella,  but  the  deeper  and, 
at  the  aperture,  descending  suture,  the  more  approsimate  margins, 
and  the  regular  though  very  fine  rib-strise,  range  it  near  coHala. 
Those  strife  are  perceptible  rather  more  by  their  being  whitish  in  the 
glassy  shell  than  by  their  size. 

The  origiuftls  were  collected  in  1882  on  the  Geisaberg,  Jura 
Mountains,  near  Brugg,  Switzerland,  by  Dr.  R.  Haeusler.  After 
the  description,  it  is  hardly  necessary  to  add  that  they  were  quit« 
fresh,  not  weathered;  the  epiconcb,  though  very  thin,  waa  not 
wanting.  In  drifl  on  tlie  Aar  Kiver,  then  being  in  the  Jura 
range,  I  found  some  more  specimens  the  same  year,  together  with 
V.pulchella,  def.Uvis,  typical  cosMa,  and  intermediate  specimens 
between  the  latter  and  the  present  variety. 


Shell  small ;  umbilicus  rather  regular,  wide  perspective  from  the 
first  volutions ;  spire  nearly  flat;  ribs  strong  and  distant,  about  22  on 
the  lust  volution  ;  last  whorl  very  little  or  not  at  all  descending  on 
the  hack  ;  color  deep  horn  ;  diameter  2'2  mm. 

The  specimens  are  from  Kassakewitsch  on  the  Amur  (Northeast- 
ern Asia)  and  were  kindly  forwarded  by  MM.  0.  Staudinger  and 
A.  Bang-Hnas. 
V.  ooBtata  vur,  pyrenaioi,  u. 

Shell  targe;  umbilicus  wide,  perspective  rather  regular;  whorls 
4,  more  gradually  and  regularly  increasing  than  in  the  type,  the 
last  less  expandiiig  at  the  apertu  re,  moderately  or  not  at  all  descend- 
ing in  toto  ;  ribs  small,  hardly  membranous.  The  outline  is  some- 
what peculiar;  there  is  a  slight  angle  in  tbe  circumference  of  the 
last  whorl   about  \  solution  above  the  aperture,  much  as  id    I'. 
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ejjelophorella  (Man.  Conch.,  PI.  33,  fig.  30).     Diam.  2-6-2-8  mm. 
It  is  a  form  decidedly  different  from  the  type,  but,  as  it  seems,  con- 
nected by  intermediate  specimens.. 
Pyrenees  (Acad.  Coll!;  see  under  V.  perspediva,  p.  271). 

7.  eoflUta  var.  montana,  n. 

Shell  rather  small  and  thick,  colorless  translucent,  a  little  opaque, 
spire  a  little  elevated ;  surface  with  rather  crowded  rib-striae,  but 
without  membranous  ribs ;  last  whorl  slightly  and  gradually  ascend- 
ing, not  at  all  or  very  little  descending  to  the  aperture  in  toto, 
shortly  and  decidedly  at  the  suture ;  lip  very  strong. 

There  are  two  specimens,  not  quite  fresh,  in  the  Acad.  Coll., 
marked  ** H,  minuta  Say,  Rocky  Mts.,  E.  Hall"  with  the  above 
characteristics.  They  cannot  be  ranged  under  typical  costata,  yet 
they  have  the  general  appearance  of  that  species,  so  that  they  may 
be  placed  as  a  variety  under  it  until  more  and  better  specimens  are 
obtained. 

6.  y.  ilbnla  n.  sp.,  PI.  VIII,  figs.  D  and  0.      Man.  Conob.  PI.  33,  figs.  48,  49. 

About  the  middle  of  Nov.,  1892,  Mr.  A.  W.  Hanham  sent  me  a 
third  lot  of  fresh  Vallonia  from  St.  Joseph,  Quebec,"  Canada. 
Among  them  were  four  beautiful  examples,  three  of  them  living, 
which  I  first  somewhat  doubtfully  referred  to  V.  gracilicosta.  After 
repeated  comparison  I  find  that  they  differ  essentially  from  this 
species.    I  cannot,  with  certainty,  range  them  under  any  other. 

The  shell  is  rather  large,  2*7-2'8  mm.  gr.  diam.,  whitish  translu- 
^nt,  with  a  somewhat  elevated  spire;  whorls  3i-4;  the  last 
vborl  and  aperture  are  rather  well  rounded,  the  latter  resembling 
^at  of  eostata.  The  lip  is  moderately  strong.  The  ribs  of  the  shell 
w«  distinct  but  small,  crowded,  about  65  on  the  last  whorl,  and 
bearing  fine  membranes  which  give  the  surface  a  beautiful  silky 
gloss  as  in  some  cyclophorella.  There  are  differences  in  the  eleva- 
tion of  the  spire  and  the  ascending  of  the  last  whorl  among  the 
four  specimens,  as  is  the  case  in  most  other  forms. 

In  outer  aspect  the  soft  parts  are  much  like  those  of  other  species. 
The  liver  is  pale  yellowish  or  horn  colored.  The  jaw  and  especially 
the  radula  show  some  peculiarities,  both  being  comparatively  large. 
The  jaw  is  0*31  mm.  wide,  of  pale  horn  color,  and  appears  sorae- 

'^Mr.  Hanham*s  assiduous  collecting  brought  to  our  knowledge  four  different 
Va//vma  from  the  vicinity  of  Quebec :  pulchella^  cxcentrica^  costatay  and  the  one 
under  consideration. 
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what  tliiij  and  flexible,  uJlh  rather  crowded,  slroog,  irregular  rib- 
etrite,  evanescent  toward  the  upper  aud  ^tvonglv  deaticulatiiig  lite 
cutting  edge ;  the  posterior  duplicature  appears  also  rather  thin  uiid 
Bfift;  PI.  VIII,  fig,  O,  ahowa  it  extended  by  pressure. 

I  could  not  measure  exactly  the  length  of  the  radula  nor  count 
the  transverse  rows  in  the  specimen  examined  ;  it  is  0'2T  mm.  wide. 
Formula  R:  44-2  :  )0  (U);  there  are,  consequeotly,  33  (35}  teeth, 
the  highest  number  seen  in  a  I'alhnia.  The  central  tooth  is  of 
common  shape,  rather  wide  but  not  much  wider  posteriorly,  ita 
lateral  edgea  curved  up  for  the  most  part  of  their  length.  On  the 
4  perfect  laterals  the  cusps  are  stout ;  the  fifth  and  sixth  are  transi- 
tion teeth  having  a  Bmaller  though  distinct  plate,  but  with  hardly 
|irc)jecting  posterior  distal  aDgle.  Their  mesodonts  are  markeil 
of  the  formation  pointed  out  in  the  general  description,  while  the 
ectodonta  are  simple  in  most,  finely  two-pointed  in  aorne  inter- 
spersed teeth.  Of  all  laterals  the  ectodonts  are  larger  than  the  same 
in  Wcosliita.  The  marginals  are  as  usual,  but  with  comparatively 
few  cusps.  The  ^venth  tooth  from  the  center  is  a  true  marginal  in 
its  whole  CO ntigu ration,  though  with  only  2-3  short  distal  cusps; 
here  the  transition  from  laterals  to  margiim's  i;i  more  abrupt  than  in 
any  other  species  seen.  The  last  marginals  (1-2)  are  quite  small 
and  with  hardly  any  perceptible  cusps. 

The  shell  is  related  on  one  side  to  cosfata,  on  the  other  to  cyci&- 
phorella,  and  seems  to  be  intermediate.  It  resembles  the  latter  in 
its  size  and  general  appearance,  the  umbilicus  being  rather  wide 
and  considerably  expanding  for  the  last !  whorl,  the  latter  distinctly 
ascending  before  descending  ;  in  the  fine  den^e  ribs,  which  are 
stronger  and  shaqter  on  the  shell  itself  and  bear  smaller  mem- 
branes than  in  cottala  and  in  the  coloration.  It  has,  however,  some 
features  allying  it  to  costata — the  aperture  although  less  trans- 
versely elongated,  is  not  circular.  The  presence  of  a  lip  is  charac- 
teristic, and  the  peristome  is  rather  abruptly  and  strongly  everted,  as 
in  eo!^lala.  These  characters,  together  with  the  formation  of  the  jaw 
and  radulft  place  this  i'al/onia  in  a  peculiar  position.  I  regard  it 
as  a  distinct  species,  for  which  I  propose  the  name  alhih,  because 
of  its  whitish  shell. 

Mr.  Geo,  W,  Taylor,  of  Victoria,  B,  C,  sent  me  recently  a  few 
VuUiiiiiit  fir  examination,  among  which  there  was  one  specimeo 
from  the  Kocky  Mountains,  B,  C,  resembling  in  size  and  shape  the 
(Quebec  sj>eciniens,  although  it  was  weathered  and  had  lost  its  epi- 
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oonch.  Two  examples,  in  the  same  condition,  from  Winnipeg, 
Manitoba,  are  related  to  these,  but  are  somewhat  smaller,  and 
resemble  F.  costata,  V.  albida,  therefore,  seems  to  be  widely  dis- 
tributed over  the  northern  part  of  our  Continent,  and  more  speci- 
mens will  probably  be  found  in  that  region. 

7.  V.  paryula,  n.  8p.,2  5  pi.  vill,  fig.  R.     Man.  Conch.,  PI.  32,  figs.  23-26,  28. 

Shell  small,  widely  umbilicated,  especially  for  the  last  J-i  whorl, 
quite  flat  above  or  with  very  little  prominent  apex,  thin,  horn- 
colored  to  nearly  colorless,  with  rather  fine,  dense,  membranous 
ribs  (about  30-38  on  the  last  whorl),  and  microscopic,  intercrossing 
lines  between  them ;  nucleus  with  fine  revolving  lines;  whorls  a  lit- 
tle over  3,  slightly  flattened  above  and  below  the  periphery,  with  a 
deep  suture :  the  last  much  wider  than  the  penultimate,  rather  rap- 
idly expanding  toward  the  aperture  and  descending  only  at  the 
suture  in  front ;  aperture  very  oblique,  tangential  and  rather 
inclined,  almost  circular  with  ends  of  margin  much  approximate ; 
peristome  with  a  rather  strong,  pale  horn  colored  lip.  Diam.  maj. 
2*0,  min.  1*6,  alt.  about  0*8  mm. 

I  was  enabled  to  examine  the  soft  parts  through  the  kindness  of 
Mr.  Jas.  H.  Ferriss.^  The  jaw  is  rather  strongly  curved,  of  about 
the  same  configuration  as  that  of  V.  costata  (PI.  VIII,  fig.  N),  stout,. 
of  chestnut  color,  with  about  18  strong,  coarse  ribs,  strongly  denticu- 
lating  the  cutting  edge.  They  are  of  the  formation  described 
above  (PI.  VIII,  ^g.  R).  The  side  ends  show  hardly  a  trace  of 
ribs  and  appear  smooth. 

I  counted  about  67  transverse  rows  of  23  teeth  on  the  radula.  There 
are  3  perfect  laterals,  and  the  fourth  may  well  range  with  them,  being 
very  little  modified  by  a  somewhat  small  plate  of  attachment,  the  meso- 
dont  being  nearly  normal  and  the  ectodont  still  simple  but  two- 
pointed  in  most  teeth.  The  fifth  is  formed  like  the  marginals,  but 
the  2-3  distal  cusps  are  very  small  and  short.  Thus  the  transition 
18  more  rapid  here  than  in  any  other  species.  There  are  4  well- 
formed  marginals,  with  4-5  comparatively  short  cusps  ;  the  tenth 
tooth  bears  hardly  any  perceptible  cusps,  and  the  eleventh  (last) 
not  a  trace  of  such.  PI.  VIII,  fig.  P,  shows  a  central  tooth  in  half 
profile  with  the  strong  and  cusp-like  prominent  posterior  angles  of 


»Scc  notice  in  Nautilus,  V,  No.  3,  p.  100. 

"Who,  upon  my  request  to  send  living  specimens,  not  finding  any  at  Joliet, 
made  a  trip  of  8  miles  in  the  worst  of  weather  to  secure  them. 

18 
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the  plate  of  attachment.  A  radula  was  0-58  mm,  long,  0'2  wide, 
tliiia  one  transverse  row  measures  about  O'OOS  miu.  io  length. 

'file  gangliii  are  described  above. 

This  is  a  North  Auierlcan  species,  occurring  apparently  almodt 
exclusively  in  the  prairie  States.  I  have  seen  specimens  froDi  Joliet 
and  Ottawa,  Illinois;  Davenport  and  Bonair,  Iowa;  nunieroiia 
examples  in  drift  on  the  Missouri  River,  collected  at  Eastport, 
Iowa,  together  with  V.  costato,  and  a  few  per^ecliva ;  Nebraska ; 
Wichita,  Kansas;  Indian  Territory.  Doubtless  many  of  them  are 
in  collections  under  the  name  trMiila,  etc, 

V.parvufa  much  resembles  fostala,  but  it  is  decidedly  and  con- 
stantly smaller,  having  scareely  half  the  bulk  of  the  latter,  and  dis- 
tinguished by  the  comparatively  wider  umbilicus  and  by  the  last 
whorl  not  descendiug,  the  peristome,  as  a  rule,  being  quite  straight 
on  the  back  to  margin,  as  shown  in  Man,  Conch.,  PI.  32,  fig.  25. 
Sometimes  it  is  gradually  and  slightly  ascending,  as  in  V.  cogUUa, 
pntehella,  exccnlrica.  Never  have  I  seen  &  doubtful  specimen 
between  parvula  and  coitatt,  and  they  inhabit  the  some  region. 
Our  species  also  resemble  jjerapfcltm  in  color,  size  and  presence  of 
the  ribs ;  the  difTerences  will  be  pointed  out  in  connection  with  the 
latter  species. 

r.  parvula  shows  a  little  variation.  The  average  size  is  scarcely 
2'0  mm. ;  one  is  found  with  2-1,  but  some  are  as  small  as  VT.  The 
lip  Is  almost  always  comparatively  strong,  and  the  aperture  alwavs 
rather  circular,  sometimes  as  shown  in  fig.  2C.  One  specimen 
from  Bird's  Bridge,  Will  County,  Illinois,  among  about  eight  which 
I  owe  to  the  kindness  of  Mr.  Ferriss,  has  the  Inst  whorl  descending, 
the  peri.^tome  continuous  and  free  front  the  penultimate,  thus  resem- 
bhng  r.  perrpe  t  but  the  st  o  g  I  p  a  d  tl  e  ra  1  er  circular,  not 
transversely  elongate  a]  er  e  cl  a  a  ler  ze  as  jurvuln.  The 
abnormity  niaj  1  e  caused  !     a  b      ka^e  as  n  otl  er  s  lecies. 

For  a  time  1  regarded  th  a  I  Uo  a.  anie  o  a  of  \ncey  (ms.) 
Mr.Theo.D.  A  to  kerell  k  lly  fur  led  ne  a  cop  of  Ancey's 
ms.  deseriptio      vh  cl    I  n  un  ca  e  1  ere      !    on      eario  differs 

from  cijclojikor  II  I  j  ts  t  lie  plus  f  ble  s  o  b  1  c  tres-graud 
aussi  [?]  et  for  ent  11  au  de  n  er  t  ses  tou  s  i  croissance 
plus  rapide,  ct  e       o    bre  J  e  (3  leme  t)  so    deniier  tour 

nullement  des  e    I  nt  }  1  |  le     sa  t  rn  na  "on  son  peristome 

fortement  epa  s  o  o  e  tu  e  I  u  d  1  sti  ts  et  beiucoup  plus 
grand,"  etc.     I  rum  cosaatdfTs     pa    la    pleur  le  son  dernier 
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tour  vers  rouvenure,  le  charact^re  de  son  ombilic  qui  est  aussi  un 
peu  plus  grand ;  la  croissance  plus  rapide  des  tours  qui  sont  un  pen 
moins  nombreux,  en6n  par  sa  taille  plus  faible."  The  size  is  not 
given. 

This  description  would  fairly  well  correspond  with  V,  parvula, 
but  for  one  point.  Ancey  says:  "son  ouvertu re  a  bords  distant/' 
while  in  our  species  they  are  much  approximate,  even  more  so  than 
in  eosiata  and  in  cyclop horella.  We  can  hardly  understand  how 
Ancey  would  characterize  F.  americana  by  comparing  it  with  cydo- 
pharella  if  it  were  the  present  species,  since  the  two  are  very  differ- 
ent. There  is  no  description  of  the  color  or  the  structure  of  the 
surface.    I  did  not  succeed  in  procuring  specimens  for  comparison. 

There  is  a  note  in  Mr.  Cockereirs  letter  worth  communicating : 
"  coatata  var.  minor — very  small,  diam.  li-lj  mm.,  compact,  aper- 
ture round,  ribs  very  prominent."  This  small  form,  which  may, 
perhaps,  fall  as  a  subvariety  under  americana,  was  found  by  Mr.  D. 
B.  Cockerell  at  Niagara  Falls,  on  the  Canadian  side.  When  send- 
ing it  to  me  he  remarked :  "  The  only  place  I  found  this  variety 
was  on  the  Canadian  side,  although  the  type  was  common  every- 
where else  but  where  I  found  var.  costata"  I  confess  that  the  mean- 
ing of  the  last  sentence  is  somewhat  obscure  to  me.  But  the  fact  is 
stated  of  the  existence  of  a  small  costate  form  in  that  locality.  Any 
conchologists  visiting  Niagara  Falls  should  be  on  the  lookout  for 
this  Vallonia,  as  well  as  for  others.  Mr.  Cockerell  wrote  me  that 
the  specimens  in  question  had  been  accidentally  destroyed. 

8.  v.  tenera  Reinbard. 

//f/.  /^n<rra  Reinbard,  Jahrb.  D.  xMal.  Ges.,  1877,  p.  322.  T.  XI,  f.  4. 

(?)  //tr/.  pulchellula  Hcudc,  Moll.  Terr.  Fl.  Bleu,  1882.  p.  20,  T.  8.  f.  17." 

{})  IM.  ptiUhe/hi/a  Hilbcr,  Siizungsber.  K.  Acad.  Wiss.  Wien,  LXXXVI,  p. 

(?)  Hel.  puhhellula  O.  v.  Moellendorff,  Jahrb.  D.  Mai.  Gcs.,  1884,  p.  315. 

Unfortunately,  the  original  descriptions  are  not  accessible  to  me. 
From  two  authentic  specimens  in  the  collection  of  the  Academy, 
fresh  and  evidently  mature,  or  nearly  so,  we  can  characterize  F. 
tenera  as  follows : 

Shell  rather  small  and  of  the  general  appearance  of  F.  costata, 
with  spire  little  elevated,  very  depressed,  conic,  light  grayish  horn 
colored,  thin  and  transparent,  somewhat  shining;  surface  with 
rather  fine  and  dense  membranous  ribs,  about  33-43  on  the  last 
whorl ;  umbilicus  rather  wide  and  regular,  a  little  more  widened  for 

"  Ciied  from  Moellendorff,  /.  c. 
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ihe  laat  i  whorl;  wliorla  rather  more  thnu  3i,  regularly  increasing', 
a  little  angular  at  the  peri[>hery,  with  a  rather  deep  suture,  the  last 
moderately  wide,  distinctly  flattened  above  and  sloping  outward, 
eomewhai  expanding  toward  the  aperture,  ascending  before,  moder- 
ately descending  in  front,  a  little  more  bo  al  the  suture ;  aperture 
very  oblique  and  ioeltned,  transversely  elongate,  markedly  flaUened 
above,  moderately  curved  below  (not  subangular)  somewhat  angu- 
lar ut  the  periphery,  margins  approximate,  the  superior  more 
advancing  in  front  than  the  inferior;  peristome,  escept  above, 
moderately  and  abru])tly  everted  with  a  rather  thin,  almost  glassy 
transparent,  hardly  white,  lip. 

Diam.  maj.  2*3  (22)  min.  1-9,  alt.  1-0  mm. 

Soft  parts  not  examined. 

Shanghai,  Cliina;  Kobi,  Niphun,  Japan  (Acad.  Coll.)  Dunca 
Yosky,(!)  Japan  (Nat.  Mua.  Coll.). 

As  far  as  I  can  judge  from  the  few  speeimene  seen,  I  believe  V. 
tencra  Reiub.  is  a  well-characterized  species. 

To  the  kindness  of  Dr.  O.  v.  Mo[^ltendorff.  I  owe  three  specimens 
of  V.pytlehellula  Heude,  from  Shanghai,  China.  One  of  them  has 
a  diam.  maj.  of  23,  the  others  of  scarcely  2'2mm.;  the  former  corre- 
sponds exactly  with  those  of  tenera  Reinh.,  described  above,  while 
the  two  smaller  ones  are  somewluit  diflerent  in  colonition,  which  ia 
rather  yellowish  horn,  and  in  their  umbilicus  being  a  little  narrower 
in  (he  upper  part  and  then  more  rapidly  widening.  In  the  collec- 
tion of  the  Academy  there  are  two  specimens  of  V.  pulckelluki  Hde. 
from  China  said  to  be  nutlientic;  one  although  not  quite  mature, 
agrees  in  every  particular,  as  far  as  it  goes,  with  I',  h-neru;  the  other 
is  not  quite  fresh,  diam.  sciircely  2-2,  and  here  also  ibe  umbilicus  is 
first  a  little  narrower  and  more  rapidly  widens  in  the  latter  part; 
the  lip  is  quite  thin,  though  distinct,  the  coloratiou  somewhat  iudiie- 
tinctly  yellowish  horn,  the  spire  sonjcwliat  more  elevated,  and  the 
last  whorl  descending  very  slowly,  yet  the  suture  being  below  the 
periphery  at  the  aperture.  This  form  is  represented  in  Man.  Couch., 
PI.  S-t,  fig.  .53. 

From  all  this  we  may  conclude  that  l'. /jufc/itWif/u  ILie.  is  not 
specifically  distinct  from  Umia  Ileitili.,  the  latter  name  having  pri- 
ority. The  somewliat  different  form  noted  above,  and  rather 
closely  corresponding  in  the  two  lots,  which  possibly  or  eveii  prob- 
ably, are  from  the  same  place,  may  represent  a  viir.  pnleheUula 
Hde.,  if  they  agree  witii  the  original  description,  which  I  have  not 
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F.  tenera  is,  at  all  events,  distributed  over  eastern  China  as 
lirell  as  in  Japan. 

9.   y.  patent  Reinhard. 

^^/.  patens  Reinhard,  Sitzungsbcr.  Nat.  Fr.  Berlin.  1883,  p.  43. 
Hel.  patens  O.  v.  Moellcndorff.  Jahrb.  D.  Mai.  Gcs.,  1884,  p.  315. 
HeL  pulchella  MUllcr  and  n.  sp.  O.  v.  Mcellcndorflf,  ibid.  1881,  p.  36. 

*'  Shell  small,  flat,  with  scarcely  projecting  apex,  with  wide,  per- 
spective umbilicus,  grayish  white.  Whorls  3  J,  somewhat  depressed, 
moderately  increasing  in  width,  separated  by  a  deeply  impressed 
suture,  and  with  distant  membranous  ribs ;  the  last  scarcely  descend- 
ing toward  the  aperture.  Aperture  very  oblique,  transversely  oval, 
with  everted  but  scarcely  thickened  peristome;  upper  margin 
almost  straight,  lower  margin  symmetrically  curved,  insertions  at 
the  margins  approximate.     Diam.  2,  alt.  scarcely  1  mm. 

"  The  species  recalls  H,  costuta  as  to  the  ribs,  but  diflfersfrom  it  in 
Its  smaller  size,  wider  umbilicus,  and  more  oblique  aperture  with 
slightly  thickened  peristome.  It  has  been  found  by  Dr.  O.  v.  Moel- 
lendorff  on  the  Powentschan,  Prov.  Chi  Li,  China,  in  company  with 
ff.  tenuilahris  A.  Br.,  a  species  which  seems  to  be  widely  distributed 
^^  northeastern  Asia,  while  in  our  regions  (Central  Europe)  it  is 
^'ily  found  fossil  in  the  pleistocene  loess.  This  fact  is  interesting  in 
<^nnection  with  the  results  of  Nehring's  investigations  concerning 
the  Vertebrate  fauna  of  the  loess."  (Original  descr.,  translated ;  no 
figure). 

I^r.  0.  V.  Moellendorff  (/.  c,  1884)  thinks  F.  patens  may  be  iden- 
tical with  F.  pulchellula  Hde.  (see  tenei'a  Reinh.).  I  have  seen  no 
^P^imens. 

^^'  V.  graoilioofta  Reinhard. 

^  gracilicosta  Reinh.,*''  Sitzungsber.  Nat.  Frcunde,  Berlin,  1883,  p.  42. 

Shell  flat,  with  little  prominent  apex,  widely  umbilicated,  of 
whitish-gray  color.  Whorls  3 J,  convex,  separated  by  a  deep 
suture,  with  fine  but  distinct,  rather  crowded  ribs;  last  whorl 
slightly  angular  around  the  umbilicus,  strongly  expanding  toward 
the  aperture,  slightly  descending  to  the  same.  Aperture  moderately 
oblique,  transversely  oval,  with  strongly  everted  and  broadly  white- 
lipped  peristome ;  upper  margin  little,  lower  margin  more  curved, 
almost  obtusely  angular.  Margins  at  the  insertions  approximate 
and  connected  by  a  callus.     Diam.  2*5,  niin.  2*0,  alt.  about  1  mm. 

''O.  Reinhard,  iiber  die  von  den  Herren  Gebr.  Krause  auf  ihrer  Reise  gesam- 
inelten  Pupa-,  Hyalina-  und  Vallonia-Arien. 
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Collected  on  the  Little  Missouri,  by  MM,  Krnuse.  (Orig.  descr., 

translated). 

I  have  seeu  no  authentic  examples  of  this  epeciea.  But  there  are 
four  fresh  specimens  of  a  form  from  Logan  Canyon,  Utah,  collected 
by  Mr,  Henry  Hemphill,  in  the  collection  of  the  Academy  labelled 
"H.pulckella  var,  coelala  Miill.,"  certainly  not  eoslala,  but  which  I 
take  to  be  V.  graeilieosta,  as  they  rather  conform  to  the  deBcriplion. 

The  spire  ia  quite  low.  hut  distinctly  conic.  The  ribs  of  the  shell 
itself  are  rather  regular,  about  40  on  the  last  whorl,  without  mem- 
branous appendages.  Such  are  not  worn  ofi",  since  there  is  no  trace 
of  them  to  be  seen  at  the  suture  or  umbilical  pait.  Nucleus  witli 
indistinct  microscopic  i-evolving  linea.  The  laat  whorl  is  slightly 
flattened  above  and  below  the  periphery,  thus  being  somewhat 
angular  at  the  periphery  and  base,  in  its  last  }  slightly  but  dis- 
tinctly ascending  before  it  descends  in  front,  somewhat  more  at  the 
suture.  A[jerture  of  the  form  given  in  the  above  description, 
appearing  slightly  triangular.    Diam.  2'6  mm. 

A  eorrespoudiug  lot  of  four  speeiraens  from  the  same  place  and 
the  same  collector  is  in  the  National  Museum  Collection. 

Near  the  preceding  we  have  to  range  some  fossil  forms.  In 
the  southern  part  of  New  Mexico,  near  Eddy,  in  a  dry  "  Salt  Lake," 
some  fine  tjuartz  sand  with  numerous  minute  fossil,  or  semi-fossil 
shells,  was  collected  by  a  party  of  the  Teias  Geological  Survey. 
The  shells  were  picked  out  and  kindly  forwarded  to  me  for  exami- 
nation by  Mr.  J.  A.  Singley.  There  were  about  fourteen  land  and 
fresh  water  apecies,  extremely  fragile  and  bleached.  Among  them 
was  a  number  of  Vallon'ta  wliicli  I  then  named  eostata  var.,  but 
they  differ  from  that  species  in  the  more  elevated  spire,  the  last 
whorl  markedly  ascending,  and  the  surface  rather  densely  and 
so  ewhat  rreg  larl  str  ate  quite  unlike  coifaia.  Whether  they 
1  ad  n  embrano  ■<  r  bs  I  e  fr  sh,  it  is,  of  course,  impossible  to  tell, 
lut  fro     a  alog        tl   recent  forms,  it  is  probable  that  tliey  had. 

T    o    jec     e  a  1   1  ke  those  from  Eddy,  were  found  among  a 

nber   of  n        to  I     dad  fresh  water  shells  in  the  same  con- 

dt        and       ti    tl  e    a  I  te  quartz  sand  seen  by  Mr.  W,  F. 

Cu  nm    a  of  tl  e  Te  a    <_  eo!  gical  Survey,  in  Osbom's  Julia  Can- 

jo     \    \\    Tex  s  ne  r  tl  c  top  of  the  blufi: 

H  tl  the  e  fi  Is  a  c  s  i  o  be  quaternary,  and  it  ia  believed 
tha  tl  e  pec  es  re  ot  re|  e  eiited  in  the  recent  fauna  of  that  part 
of  ti  c  CO  tr  A.^  a  1  ole  they  suggest  ])arts  of  a  more  northern 
fa  m      V\  stof  tl  en       11  be  published  in  another  article. 
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Further  studies  of  more  material  of  all  these  forms  will  be  neces- 
sary.* 

1 1.  V.  penpeotiva,  n.  Bp.,»  Pi.  VIII,  fig.  F.    Man.  Conch.,  PI.  33,  fig.  3»-46. 

Shell  small,  with  very  wide  perspective  umbilicus,  more  widening 
for  the  last  i  whorl,  flat,  or  a  little  elevated  above,  with  rather  dense, 
somewhat  regularly  set,  moderately  strong  membranous  ribs  (about 
35  on  the  last  whorl)  and  with  finer  strise  between  them ;  nucleus 
without  revolving  lines ;  pale  horn  to  colorless,  thin,  translucent ; 
whorls  31,  gradually  increasing,  a  little  flattened  above  and  below 
the  periphery,  with  a  deep  suture,  the  last  rounded,  comparatively 
narrow,  little  expanding  toward  the  ,  aperture,  rather  rapidly 
descending  in  toto ;  aperture  very  inclined  and  oblique,-  almost  tan- 
gential, transversely  (short)  ovoid  or  oblong ;  peristome  continuous, 
shortly  but  not  abruptly  everted  except  near  the  suture,  without  (or 
with  a  very  thin)  lip. 

Diam.  maj.  2*0,  min.  1*7,  alt.  0*7  mm. 

Soft  parts  as  usual  in  the  genus;  the  liver,  as  seen  through  the 
shell,  appears  grayish  brown.  Jaw  slightly  arcuate,  with  rather 
fine  irregular  ribs.  Kadula  with  77  transverse  rows  of  26  teeth  : 
R :  3+2  :  7.  There  are  3  perfect  laterals  and  the  fourth  resembles 
them  closely,  yet  forms  the  transition  from  laterals  to  marginals, 
and  even  the  fifth  might  rather  range  with  the  former,  as  its  plate  is 
distinct  though  small ;  its  ectodont  is  two-pointed,  and  the  pecul- 
iarly-formed mesodont  rather  long.  The  sixth  is  a  marginal,  with 
2  distal  cusps ;  the  other  marginals  are  wide  and  short,  with  4  to  6 
slender  cusps,  the  mesodont  being  moderately  longer  than  the 
others.  The  last  1  or  2  are  very  small,  and  their  cusps  indistinct  even 
when  highly  magnified. 

This  is  a  North  American  species,  which  I  saw  first  from  Knox- 
ville,  Tennessee,  where  it  had  been  collected  by  Mrs.  Judge 
Andrews  in  damp  moss  on  the  clifl^s  above  the  Holston  River. 
Later  it  was  found  in  Jackson  G)unty,  Alabama,  by  Mr.  H.  E. 
Sargent,  and,  among  the  specimens  sent,  there  were  a  few  living,  so 
that  I.  could  observe  the  animal  and  examine  at  least  the  jaw  and 
radula.  Doubtless  our  species  will  be  found  at  more  localities  in 
the  Appalachian  Mountains.  In  the  Missouri  River  drift,  from 
Eastport,  Iowa,  mentioned  under  V.  parvula,  there  were  four  exam- 
ples of  this  species,  somewhat  small,  1*8  and  1*9  mm.  diam. 

*See  Appendix. 

»S.  notice  in  "Nautilus,"  V,  No.  4,  p.  101. 
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n  Tennefwee  and  Alabama  sliow  same  slight  variation. 
1  1101  l'7-2-l  mm.  gr.  diam.,  2-0  being  the  average,  Ou 
.ens  the  aperture  is  not  pear  shaped  as  in  moat,  but 
lly  rounded  at  the  left  side,  as  ehowD  in  Man.  Conch., 
4.  Ther»  is  also  gome  difTcrence  in  the  more  or  leae 
rted  peristome.  A  few  specimens  from  Alabama  show 
ut  from  ita  appearance  it  seeiUB  to  be  caused  by  wme 

•apectiva  can  not  be  mistaken  for  any  other  gjteciea  except 
,  which  it  reaeniblee  in  size,  coloration  and  the  inembramiua 
nuB.  But  it  is  suflicieuti;  distinj^uii^hcd  by  the  wider  umbilicus, 
the  comparatively  narrow  last  whorl,  less  expanding  and  deflceud- 
ing  iu  toto  to  the  aperture,  which  is  smaller  and  not  circular;  the 
continuous  peristome  aud  the  absence  of  a  lip.  It  holds  a  singular 
position  also  among  the  species  with  strongly  descending  last  whorl 
and  transversely  elongated  aperture  by  the  comparatively  more  dis- 
Dt  aud  regularly  standing  membiunous  ribs,  and  its  small  alee. 

11  yolophoreUi  Anoay,  PI.  VIII.  f.  E.  Mm.  Conoli.,  PI.  .13,  f.  at-3S.  PI.  32,  f.  29. 

sembles  tenuilabrU  A.  BrauD,  in  its  rather  slight  peristome, 
,nu  i:u»luUi  in  its  sculpture.  Umbilicus  large  (about  1  mm.  diam), 
WhorU  about  4,  the  last  depressed  above.  Costulationa  fine;  aper- 
tureoblique,  nearly  round.  Diam.  23,  alt.  1  mm."  Tliis description 
has  been  communicated  by  Mr.  Thco.  D.  A.  Cockerel],  with  the 
note:  "  I',  cyclophorella,  collected  at  West  Cliff,  Colorado,  lias  the 
animal  entirely  translucent,  white  (except  the  dark  eyes).  The 
liver,  seen  through  the  shell,  is  rcd-hrown." 

As  noted,  this  species  has  been  collected  over  a  wide  range  of  the 
Rocky  Mountains,  and  is  in  collections  under  different  names.  Col- 
orado :  North  Park,  IngersoU  collection,  received  from  Mr.  J.  H. 
Thomson  :  E.  A.  Barber,  Aug.,  1 874,  in  collection  of  the  Aciidemy 
(as  r.  Miituta  Say),  West  CI  iff.  Mr.  Cockerell;  South  Park;  Utah: 
American  Fork  Canyon,  J.  D.  Putnam;  Montana:  Helena,  Mr. 
Henry  Hemphill  (in  Acad.  Coll.);  Idaho;  Wyoming  :  ForlBridger, 
Hr.  Jos.  Leidy;  Washington:  Walla  Walla,  Mr.  Hemphill; 
Nevada  :  Hamilton  (in  Sat.  Mus.  Coll.)  ;  New  Mexico  (or  Arizonn), 
LnXat.  Mus.Coll. 

The  above  de-icription  would  be  insviffidcnt  to  characterize  the 
species.  By  ihe  kindness  of  Mr.  Thco.  I).  A.  Cockerell,  who  sent 
me  Sdiue  iiutlientic  specimens  from  Colorado,  and  Mr.  J.  A.  Thom- 
son, who  presented  me  bis  examples,  collected  hy  IngersoU,  1  was 
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enabled  to  identify  it,  and  now  would  add  the  following:  Shell 
rather  thin,  pale  or  grayish-horn  colored,  or  whitish  translucent, 
ribs  on  the  shell  small,  crowded  (about  60  on  the  last  whorl),  with 
fine  membranes,  rather  regular,  often  irregular  (as  in  Man.  Conch., 
PL  32,  fig.  29),  with  fine  striae  between  them ;  nucleus  with  slight, 
irregular,  nearly  obsolete  revolving  lines ;  suture  moderately  deep ; 
last  whorl  somewhat  widening  toward  the  aperture,  in  its  last  i  dis- 
tinctly ascending  (Man.  Conch.,  PI.  33,  fig.  37)  then  rather  rapidly 
descending,  somewhat  more  at  the  suture,  so  that  the  margins  are 
much  approximate ;  aperture  transversely  elongate  ;  superior  mar- 
gin markedly  less  curved  than  inferior  ;  peristome  slightly  everted, 
except  near  the  suture,  thin,  without  a  lip.  Most  specimens  are  of 
a  rather  dull  surface,  but  those  from  Walla  Walla  are  shining,  the 
shell  almost  colorless,  thin  and  transparent,  and  rather  large. 

Greater  diam.  2*7,  lesser  2*2  alt.  1*2  mm. 

I  have  seen  no  living  animals.  The  jaw  and  radula  were  exam- 
ined in  softened  specimens.  The  former  appears  rather  low,  some- 
what truncated  at  the  ends,  with  rather  stout,  irregular  rib-strise, 
except  near  the  side-ends,  which  are  smooth.  The  radula  (PI.  VIII, 
f.  £)  has  63  transverse  rows  of  25  teeth  ;  5  laterals,  the  fifth  though, 
haying  a  small  plate ;  its  ectodont  is  simple  in  most,  slightly  two- 
pointed  in  a  few  teeth.  The  first  marginal  (sixth  tooth)  is  some- 
what different  from  the  following :  the  plate  is  distinctly  visible 
behind  the  **  reflection,"  the  latter  markedly  tapering  from  the 
proximal  end ;  the  raesodont  comparatively  large,  the  others  2-3, 
small.  In  the  following  marginals  the  cusps  are  comparatively 
small,  about  6,  the  mesodont  little  exceeding  the  others,  and  only  in 
the  2-3  first  teeth  ;  the  last  ones  are  very  short  aud  with  very  small 
cusps. 

There  is  some  variation  in  the  configuration  of  the  shell  as  has 
already  been  pointed  out.  Some  specimens  from  Hamilton,  Nevada, 
in  the  Nat.  Mus.  Coll.,  have  a  distinct  though  not  strong  lip. 

13.  v.  tennilabris,  A.  Braun. 

//e/.  tenuiiabn's.  Vers.  I).  Naturf.,  Main,  1843,  p.  143. 

IM.  tcnuilabris  Sandbergcr,  Conch,  d.  Vorw.  p.  81)1,  T.  36,  f.  14. 

Hel.  temtiiabris  Wcsterlund,  Fauna,  I,  p.  15. 

"Shell  with  umbilicus  open,  and  rapidly  widening  at  the  aper- 
ture, depressed  convex,  with  prominent,  almost  papilliform  apex, 
with  fine  and  acute,  crowded  ribs,  grayish  horn-colored ;  whorls  4- 
4i,  somewhat  convex,  the  last  somewhat  expanding  in  front,  grad- 
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ually  deep  descending ;  suture  rather  impressed  ;  aperture  very 
oblique,little  orescentic,  transversely  oval,  rounded  with  the  margins 
much  approximate;  peristome  widened  [everted],  thinly  !ipi>e(i, 
yellowish  horn-colored,   inferior   margin    reflesed.     Siie  3  :  21-2 

(Siberia :  Jarzowa.  Selo  at  60"  10',  and  Werschininski  68°  55' ; 
fossil  in  southern  Germany.)"  Translated  from  Westerlund,  Fauna. 

I  have  Been  no  recent  Asiatic  specimens.  From  Europe  there  la 
a  fossil  from  Kroellwitz,  near  Halle  on  the  Saale,  Saxony.  Ten  eped- 
mens  before  me,  obtained  from  two  dilTerent  parties  under  the  name 
of  HeL  teu'dlahrit  A.  Br.,  are  nearly  alike  except  for  slight 
diflei-ences  in  size,  represented  in  Man.  Conch.,  PI.  33,  fig.  30-33. 
This  is  a  shell  probably  well-known  among  European  conchologiets, 
but  there  are  some  characters  which  du  not  agree  with  the  above  des- 
cription. They  are  in  good  condition,  appearing  remarkably  fresh 
for  fossils,  more  or  less  translucent,  and  in  most  the  epiconch  is  pre- 
served. Tbe  surface  is  rather  finely  striate,  but  not  acutely  ribbed. 
There  is  also  no  trace  of  a  difference  in  coloration  of  the  apertural 
part  and  the  rest  of  the  shell ;  this  would,  of  course,  be  of  little 
importance  if  the  shells  are  weathered  and  opai^ue,  but  in  the  slate 
of  preservation  they  present,  it  is  significant.  The  whole  shell  is 
equally  colorless,  and  must  have  been  glassy  transparent  when  fresh. 
There  is  also  no  trace  of  a  lip.  The  size  is  somewhat  larger:  greater 
diam.  31-3-,'},  lesser  2'4-2'6,  alt.  1-7  mm. 

From  all  this  it  is  evident  that  the  Kroellwitz  shell  can  not  be 
identical  with  teiiuilabris  as  described.  It  would  be  hasty  to 
take  it  for  a  different  species  before  authentic  spedniens  cau  be 
compared.  We  may  eventufllly  projiose  for  the  fossil  the  varietal 
name  "axoniani.  The  last  whorl  is  very  distinctly  ascending  before 
it  descends  to  the  aperture,  as  shown  in  Man. Conch.,  Fl.  33,  fig.  33; 
this  is  also  seen  from  above  (fig.  30).  Very  probably  I',  teiiiiilabriii 
presents  the  same  character ;  apex  almost  papiliifurm,  which 
becomes  apparent  at  once  if  we  compare  fig.  32.  But  this,  as  has 
been  pointed  out,  appears  to  be  a  cbiiracteristic,  not  of  a  single  spe- 
cies, but  of  a  whole  group.  From  its  size,  color  aud  the  ribbed 
surface  we  may  conclude  that    I'.  (cH(ii/(i?*iii  is  related  to  V.eijelo- 

It  has  been  noted  above  that  I  received  another  form  under  the 
nairie  of  V.  leiniUnhrh.  from  Cermaiiy.  This  is  of  quite  a  different 
type  (see  under  I',  ileclit'ln  p.  2-57). 
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U.  ?.  mioneeton  Boettger. 

Hel  adtla  West.  Tar.  mioneeton  Bttg  ,  Zool.  Jahrb.  IV,  1889,  T.  27,  f.  11. 

Nil.  Unuilabris  var.  mioneeton  (Bitg.,),  West.  Fauna,  I.  Supl.  p.  120. 

VaUonia  mioneeton  Bttg ,  cit.  in  Nachr.  Bl.  D.  Mai.  Ges.  1892,  p.  125  (O. 

Rosen.) 

"Smaller,  more  depressed,  almost  regularly,  very  finely  rib- 
striate ;  whorls  only  3,  the  last,  as  also  the  upper  margin  of  the 
peristome,  somewhat  angular  above;  size  2i~2i  :  li  mm.  (Trans- 
Caucasia,  on  the  summit  of  the  Agh-dagh  in  the  Kopet-dagh,  at  9- 
10,000  feet).  Dr.  Boettger  ranges  this  form  under  my  adda^  but 
the  excellent  figures  show  the  last  whorl  much  widened  in  front, 
deep  descending  above,  margins  much  approximate,  almost  con- 
nected, etc."     From  Westerlund,  Fauna,  /.  c.  translated. 

In  Baron  O.  Rosen's  article,  evidently  influenced  by  Dr.  O. 
Boettger,  F.  miontcion  is  treated  as  a  species,  and  published. 

T.aioaeoton  yar.  •ohamhalenais  Roeen. 

Differs  from  the  type  in  the  shell  being  smooth  [/}o/i^a]  not  rib- 
rtriate,    Schamhala,  Pro  v.  Chorassan,  Persia. 
I  have  seen  no  specimens  of  either  the  type  or  variety. 

15.  ?.  ladaoenaia  Neyill. 

Sdent.  Res.  of  the  Sec.  Yarkand  Miss.,  Moll.,  p.  4 — Mts.  Centralasiat.  Moll., 
1882,  p.  8,  T.  8,  f.  3.— Westerlund,  Fauna,  I,  p.  15. 

''Shell  widely  umbilicated,  depressed,  with  little  elevated  spire, 
densely  and  finely  ribbed  (ribs  sometimes  almost  obsolete),  grayish 
'^hite;  whorls  3},  somewhat  convex,  the  last  rounded,  descending 
m  front ;  aperture  very  oblique,  transversely  pear-shaped,  peristome 
everted  ("  reflexed  "),  rather  thin,  with  margins  much  approximate, 
inferior  margin  more  curved.  Size  3i  :  li  m.  (Central  Asia,  near 
Iskardo  in  Tibet)."     Descr.  from  Westerlund,  /.  c.  translated. 

Y.  UdMenaia  yar.  (?)  asiatioa  Nevill. 

Hel,  eosteita  Tar.  asiatica  Nevill,  /.  c. 

Vail,  ladaeensis  var.  asiatica  Nevill,  Reinhard,  iiber  die  von  den  Herrcn  Gebr. 
KrtQse  aaf  ihrer  Retse  gesammelten  Pupa-,  Hyalina-und  Vallonia- Arten;  Sitzungs- 
lier.  der  Gcs.  Naturf.  Freunde,  Berlin,  1888,  p.  42. 

Reinhard  says  (/.  c.)  that  on  Pyramid  Island,  Alaska,  a  VaUonia 
has  been  collected  by  MM.  Krause  which  is  identical  with  asiatica, 
except  for  its  somewhat  smaller  size.  He  states  that  the  latter 
comes  nearer  ladaeensis  than  costaia,  under  which  it  has  been 
ranged  by  the  author.  Mr.  Pilsbry  believes  that  the  Alaska  form 
is  not  the  same  as  the  Asiatic. 
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1  hitve  seen  no  specimens  of  either  the  type  or  the  vnriety,  wtiich 
also  has  been  regarded  as  a  speeies,  and  am  unable  to  judge  about 
them, 

KEY  TO  SPECIES  OF  VALI.ONIA. 

It  ia  necessarily  difficult  to  give  a  STnopsis  of  the  species  of  Val- 
loTtia  based  on  the  shell  alone.  The  chniacters  are  quite  interwoven 
among  the  groups  and  species,  and  several  attempts  to  found  natural 
groups  upon  one,  or  even  a  few  prominent  features  proved  to  be 
failures.  Yet  tbere  are  such  natural  groups,  though  not  well- 
defined,  and  the  following  table  may  serve  to  cbarncierize  them 
and  the  subordinate  groups,  at  the  same  time  affording  a  means  nf 
identifying  specimens,  definitely  or  approximately,  without  going 
over  all  tlie  descriptions. 

G50UP  I  (of  jitilchellit).  Aperture  crescentic,  forming  J  to  !  of 
"a  circle  (not  transversely  elongated),  with  ends  of  margin  distant, 
little  or  moderately  inclined  and  oblique;  suture  not  markedly 
descending  to  the  aperture  or  not  more  so  than  the  last  whorl ;  shell 
of  medium  size;  surface  rarely  or  never  ribbed  ;  nucleus,  as  a  rule, 
smooth  (?)," 

A.  Last  whorl  not,  or  scarcely  descending 

1.  Peristome  with  a  strong  white  lip, 

a.  Peristome  decidedly  everted ;   shell  and  umbilicus  rather 
symmetrical ;  surface  finely  striate  pulcheUa. 

aa.  Peristome  scarcely  everted;  shell  and  umbilicus  elongate, 
surface  smooth  or  very  finely  striate  ;  spire  small  and  low 

2.  Peristome  without  a  lip.  Utile  everted  ;  whorls  4-4!  diam.  2'5- 
3  mm.  adela. 

B.  Last  whorl  gradually  and  steadily  descending  in  toto,  peristome 
not  everted  ;  lip  thin  or  wanting 

\.  Surface  microscopically  striate,  apijcariiig  almost  smooth  ;  lip 

thin  or  wanting  declivi*. 

2.  Surface  with  fine   membranous    ribs,  peristome  straight  and 

thin,  without  a  lip  pollinerms. 

Gjtuirr  II  (of  co»((i(a).     Aperture  almost  circular  or  transversely 

elongate,  with  margins  approximate;  peristome  distiuctly  everted, 

with  a  white  lip;  hist  whorl  moderately  or  not  desL'Cnding  in  front, 

suture  more  descending,  surface  (as  a  rule)  with  disliiict  ribs  or  rib- 
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A.  Aperture  rather  circular,  surface  with  membranous  ribs  (rarely 
smooth,  with  fine  striae  in  place  of  ribs) 

1.  Of  medium  size  or  small,  pale  or  reddish  horn  colored. 

a.  Of  medium  size  (average  2*5  mm.)  last  whorl  usually  a  little 
descending  in  front  costata. 

aa.  Small  (2  mm.  or  less),  back  of  last  whorl  not  descending. 

parvula, 

2.  Rather  large  (2*7  mm.)  whitish  ;  ribletsmembranous,  very  fine 
and  crowded  albula, 

B.  Aperture  transversely  elongate ;  superior  margin  much  less  curved 
than  inferior. 

1.  Rather  small  (2*3  mm.)  and  thin  shelled,  with  fine  membranous 
ribs,  light  grayish,  transparent ;  lip  moderate  tenera, 

2.  Rather  stout  (diam.  2*6  mm.),  with  ribs  on  the  shell  without 
membranous  appendages ;  lip  strong,  white  gracilicotta, 
a.  Last  whorl  not  descending ;  umbilicus  very  wide ;  diam.  2 

mm.;  otherwise  like  group  III,  surface  with  membranous 
ribs  patens. 

Group  III  (of  cyclophorella).  Aperture  transversely  elongate, 
elliptic  or  pear-shaped,  inferior  margin  more  curved,  but  not  angu- 
lar; last  whorl  descending  in  toto  after  ascending  previously ;  peris- 
tome moderately  everted,  without  a  lip  (as  a  rule). 

A.  Small,  diam.  2*0  mm.  or  less;  horn  colored;  umbilicus  very 
wide,  perspective,  surface  with  membranous  ribs,  peristome  con- 
tinuous perspectiva, 

B.  Larger,  with  very  fine  crowded  ribs,  or  almost  smooth ;  peris- 
tome not  continuous. 

1.  Diam.  2'4-2'5  mm. ;  whorls  3 ;  very  finely  rib-striate 

mionecton. 

2.  Diam.  2-6-3-3  mm;  whorls  3i-4. 

a.  Diam.    2'6-2'8 ;    surface   with    fine,    somewhat    irregular, 
crowded  membranous  ribs  ;  color  grayish-white  to  grayish- 
horn  (rarely  with  a  thin  white  lip)  cyclophorella. 
aa.  diam.  3*0  or  more ;  surface  finely  ribbed 

b.  spire  rather  elevated  ;  diam.  3  mm.  tenuilabris, 

bb.  spire  little  elevated  ;  diam.  3*5  mm.  ladacetisis, 

TABLE  OF  geographical  DISTRIBUTION. 

1.  F.  pulehella  Miill. :   circumboreal  (eastern  Asia?     Pacific 
slope  of  North  America?)  Australia,  Mauritius  (introduced.?). 

2.  F.  exeentrica  Sterki :  all  Europe ;  eastern  North  America. 
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3.  V.  adela  West, :  Central  Europe  ;  fosail  iq  Sweden 
3a.  V.  declivia  SteM  :  Central  Europe. 

4.  V.  polUneruit  Paul. :  Italy. 

5.  V.  eostata  Miill.;  circuniboreal ;  Auairalia. 

6.  V.  albnla  Sterki :  Nortbeni  North  America. 

7.  V.porBu/o  Sterki :  Korth  America. 
6.  V.  teneraReiob.:  China,  Japan. 

9.  V.  patens  Reinh. :  China. 

10.  V.  graeilieotla  Reinh.:  Rocky  Mountains. 

11.  V.perxpediva  Sterki:  North  America, 

12.  V.  cyelophorella  Anc. :  Weateru  North  America. 

13.  V.  tenuilabris  A.  Br :  Asia  ;  fossil  in  Cerman^r. 

14.  r.  mioneefon  Bttg. :  Western  Asia. 

15.  V.  ladaeeiigUNev.:  Central  Asia;  Alaska. 


After  this  paper  had  been  written,   Mr.  Wm.  H.  Dall  kindly 

forwarded  me  many  additional  specimens  of  Vallonia  from  the 
National  MuBciim.     I  would  add  the  following  notes  upon  tliera  : — 

t'.  pukhtUa  Miill  was  largely  represented  from  Madeira  and 
Bermuda.  The  Bpeciueus  from  the  latter  locality  are  of  a  somewhat 
peculiar  form,  being  composed  of  only  three  comparatively  large 
whorls,  the  umbilicus  is  first  quite  narrow,  rapidly  widening  for  the 
last  i  whorl. 

V.  excentrica  seems  to  be  widely  distributed  in  Great  Britain, 
being  represented  from  diflerent  places. 

V.  eostata:  The  specimens  assigned  to  this  species  reported  from 
Iowa,  Nebraska,  etc.,  must  be  referred  to  the  following,  the  dis- 
tribution of  which  in  the  United  States  should  be  further  studied. 

]'.  graeilieosla.  There  was  among  the  National  Museum  material 
over  a  hundred  specimens  from  drill  on  the  Missouri  River, 
collected  near  Fort  Berthold,  Dak.  They  are  all  dead  sheila,  yet 
some  of  them  are  in  good  condition,  of  2-5-2-8  mm.  diam.  They, 
esi«ciiiily  the  smaller,  somewhat  resemble  1'.  eostata,  while  the 
fresh  e.vamples  of  the  two  lota  from  Utah  mentioned  above  are 
decidedly  dillerent.  As  far  as  I  am  able  to  Judge  from  the  material 
seen,  the  two  species  are  distinct,  constantly  diflcriug  in  a  number 
of  points.  Ill  r.  gracilicustd,  also  averaging  larger,  the  whorls, 
especially  the  last,  are  more  depressed  above,  the  aperture  is  more 
inclined  and  oblii|ue,  much  more  curved  below  than  above,  and 
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somewhat  angular  at  the  {)eripherj ;  the  shells  show  distinct  ribs 
and  the  membranous  "  ribs  "  upon  them  are  quite  small  and  fine, 
ivhiie  in  costata  the  ribs  are  quite  small ;  the  membranes  are  as  a 
rule,  coarse.  In  the  former,  the  ribs  are  also  more  numerous,  and 
Da  ore  oblique,  especially  as  seen  from  above.  The  lip,  in  fresh 
specimeDs,  is  pure  white,  never  so  in  costaia,  and  of  a  somewhat 
different  form. 

As  said  above,  the  specimens  seen  from  the  states  west  of  the 
-^Mississippi,  must  be  referred  to   V,  gracilieosta  instead  of  to  coatata, 

EXPLANATION  OF  PLATE  VIII. 

.p^^(  Plates  32  and  33  referred  to  throughout  the  text  will  be  found  in 
-•^Igbry's  continuation  of  Tryon's  Manual  of  Conchology  (2),  VIII. 

-^ig.  A-F  Kadula,  enlarged  about  900  diam.    The  first  laterals  and 
last  marginals  are  always  represented,  so  that  the  last 
gives  the  number  in  the  half  transverse  row. 
^ig.  A.     Radula  of  V,  pulchella;  3  is  nearly  like  4  in  B. 
^ig.  B.      Radula  of  V,  excentriea, 
-^ig.  C.      Radula  of  V,  costata. 
^Jg.  D.     Radula  of  F.  albula. 
-^ig.  E.      Radula  of  V.  cyclop  horella, 
^ig.  F.      Radula  of  F.  perspe^tiva. 
^ig.  G.     Radula  of  F.  pulchella,  the  central  and  first  lateral  in  the 

first  (anterior)  transverse  rows,  with  cusps  worn  off. 
I^ig.  H.     Jaw  of  F.  pulchella  as  seen  under  moderate  enlargement, 

cutting-edge  below,  as  in  all  figs:  scale  about  150  :  1. 
I^ig.  L       The  same,  another  specimen,  enlarged  nearly  300  diam. ; 
a  b  the  posterior  plate,  extending  backward  into  the  tena- 
culum membrane  1 1. 
Pig.  K.     The  same,  another  specimen,  as  seen  in  profile. 
Pig.  L.      The  same,  median  section  (partially  diagrammatic). 
Pig.  M.     Jaw  of  F.  excentriea. 
Pig.  N.      Jaw  of  F  costata. 
Pig.  O.      Jaw  of  F.  albula,  extended. 
Fig.  P.      Central  tooth  of  the  radula  (of  F.  parvula),  half  profile 

view. 
Fig.  R.     One-half  jaw  of  F.  j>an;u/a,  seen  obliquely  from  above. 
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proceedings  of  the  acadeky  op  [1893^ 

June  6. 

Rev.  Henry  C.  McC'ook,  D.  D.,  Vice-Prcsir]enl,  in  the  chair. 

Twenty-four  persons  present. 

A  paper  entitled  "Notes  on  the  Physical  Geography  of  Texas,'"" 
by  Rttlph  S.  Tarr.  was  presented  for  publication. 

The  paper  entitled  "  New  and  little  knowu  Paleozoic  and  Jiira^gic^ 
Fishes,"  by  Edw.  D.  Cope,  was  ordered  to  be  printed  in  the  Journal- 

JUNE   13. 

Rev.  Henry  C.  McCook,  D.  D.,  Vice-President,  in  the  chair. 
Thirty-eight  persons  present. 

Papers  under  the  following  titles  were  presented  for  publication : 

"  New  North  American  Mysomycotee,"  by  Geo.  A.  Rex,  M.  D. 
"The  Phylogeny  of  the  Docoglossa,"  by  W.  H.  Dall. 

June  20. 
Rev.  Henry  C.  McCook,  D.  D.,  Vice-President,  in  the  chair. 
Twenty-six  persons  present. 

The  death,  May  29,  1893,  of  Prof.  Carl  Semper,  a  correspoudent, 
was  announced. 


Rev.  lIi:MtY  C.  McCudk,  D.  D..  A'ice-Presideut,  in  the  chair. 

TJiirty-six  persons  present. 

The  death  on  tJic  25th  inst.,  of  James  J.  Lcvick,  51.  D.,  a  uieniher, 
was  announced. 

A  paper  entitled  "  Contributions  to  the  Life- Hi  stories  of  Plants, 
No.  y,"  by  Thomas  Meehiin,  was  presented  f<jr  jmblication. 

Xote  iin  the  mixhiin'mn  of  the  'icl  of  the  expulsion  of  secretion  from 
theaiinls'ic  In  Mephitis. — Dr.  Harrison  Allen  invited  attention 
to  llie  anatomy  of  t!ie  iiind  region  in  Mepklllg.  Jefl'ries  Wyman 
(Proc.  Bost.  Siic.  Nat.  History,  1^44)  briefly  reconled  the  muscular 
nature  of  tlie  act  of  propul^iun  of  llie  secretion  which  was  assigned 
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to  a  muscular  coat  of  the  sac  itself.  He  mentioDs  a  "  band  "  which 
extends  from  the  tuberosity  of  the  ischium  to  the  sac,  but  does 
not  state  that  it  is  muscular  in  character.  He  probably  thought  it 
was  not  muscular  since  the  term  '  band '  is  not  used  as  one  synony- 
mous with  fascicle. 

The  point  is  one  scarcely  worth  noting  were  it  not  for  the  fact  that 
Hudson  in  his  work  entitled  "  The  Naturalist  on  the  La  Plata " 
describes  the  act  of  expulsion  of  the  fluid  to  be  involuntary.  It 
would  be  possible  for  fluid  to  escape  without  control  of  the  will,  as 
feces  or  urine  might  be  voided  involuntarily  if  the  sac  was  endowed 
with  no  musculature  outside  of  its  own  walls.  But  it  was  held  bv 
Dr.  Allen  as  a  conclusion  drawn  from  his  dissections  that  the  semi- 
tendinous muscle  is  an  important  factor  in  the  act  of  expulsion,  and 
he  believed  it  to  be  true  that  the  demonstration  proved,  even  if  we 
lacked  evidence  from  the  behavior  of  the  animal  at  the  time  of 
expelling  the  liquid,  that  the  act  is  strictly  voluntary.  The  semi- 
tendinous muscle  exhibits  a  constriction  at  its  proximal  third,  from 
which  a  muscular  slip  (as  wide  as  the  main  muscle  itself)  arises. 
The  slip  passes  upward  and  backward  to  be  inserted  upon  the  sac  of 
the  gland. 

The  following  was  ordered  to  be  printed : — 
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DESCHIPTIOBS  OF  TWO  NEW  SPECIES  OF  NORTH  AMERICAS 
BOMBYCIDAE. 

UV    HERMAH 

Ooiini  Otd. 

->   Light  grajrisb.     Antenii!?    pectinated.     Head    and  thorax 
dly  clothed  with  coarse,  dark  brown  and  whitish  scales ;  nbdo-  j 

icu  with  grayiah  hair,  beneath  somewhat  paler. 

Friranries.  Ground  color  light  gray  but  more  or  less  sufTueed  with 
brownish  especially  on  the  basal  two-tbirds.  The  whole  wing  is 
striated,  mottled  might  almost  be  the  better  t«rm,  with  fine  intersect- 
ing linea  of  various  thickness  which  connect  and  interlace  produdng 
a  curious  and  notable  ctTect ;  there  is  a  sort  of  submarginal  jagged 
band  (but  scarcely  deser^-ing  to  be  BO-called)  formed  by  the  Hoes 
there  being  heavier ;  there  is  also  conspicuous  mottling  interior  to  the 
middle  of  the  wing  produced  by  the  same  cause.  The  mottling,  for 
'it  is  more  mottled  than  striated,  is  unlike  that  of  any  other  speciea 
I  know  of  whether  native  or  foreign  and  will  readily  and  Btrikingly 
(iir'tiuguish  this  from  nil  others.  Secondnries  gray,  reticulated  with 
fine  lines,  but  with  little  of  the  tendency  to  semi  transparency  that  is 
shown  in  some  other  species. 

Expands  21  inches. 

The  9  is  like  the  S  but  broader  winged  and  expanding  3  inches. 
The  antenna;  but  very  slightly  pectinated.  This  is  a  true  Cossut 
nearer  to  the  European  ligniperda  which  it  more  resembles,  except 
in  the  style  of  mottling  of  the  wings,  than  any  species  occurring  in 
this  country. 

Hab.     State  of  Washington  ;  captured  by  Prof.  O.  B.  Johnson 
from  whom  I  received  it. 
Hepialni  Loi. 

Head  and  body  unicolorous  pale  smoky  gray,  tarsi  pinkish. 

Primaries  same  color  as  bead  and  body  with  four  dark  grayish- 
brown  somewhat  oval  almo.st  connected  spots  extending  from  costa 
at  base  obliquely  to  the  inner  margin  about  two-thirds  the  distance 
from  the  base,  a  small  silver  spot  or  dot  is  the  second  of  these  from 
the  costa.  On  the  inner  margin  another  not  so  conspicuous  B|)ot,  on 
the  costa  two  spots  or  marks,  one  at  the  middle  and  the  other  interior 
lo  it,  beyond  the  first  of  these,  commencing  at  the  costa,  an  irregular 
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band  which  extends  inward  half  way  between  the  costa  and  interior 
margin.  A  large  subapical  patch  only  partially  separated  from  the 
broad  exterior  marginal  band  by  a  broken  irregular  patch  of  the 
paler  ground  color,  this  marginal  band  encloses  a  paler  semi-band 
on  the  inner  half,  and  a  row  of  pale  lunate  spots  on  the  margin 
which  are  largest  at  the  anal  angle  and  become  smaller  and  more 
indistinct  the  nearer  they  approach  the  apex.  All  the  dark  spots, 
etc.,  are  margined  with  a  lighter  color.  In  the  centre  of  the  sub- 
apical  patch  is  a  small  round  silver  dot,  on  the  marginal  band  inte- 
rior to  the  latter  two  very  small  silver  marks. 

Secondaries  almost  uniform  smoky  gray,  darker  toward  apex  near 
which,  touching  outwardly  on  the  costa,  is  a  pale  elongate  mark.  A 
row  of  indistinct  lunules  at  exterior  margin. 

Expands  nearly  4  inches.    Taken  near  Bangor,  Maine. 

This  differs  from  other  known  North  American  species  which  I 
here  diagnose. 

Hepialni  ars^entaomaeuUtni  Harris,  Cat.  Ins.  Mass.,  p.  72,  1864. 

A  pale  olivaceous  species  with  darker  bauds,  etc.,  inclining  in  part 
to  a  golden  tinge,  occurring  from  Maine  to  Wisconsin,  and  in 
Canada. 

H.  argentata  Pack.,  Proo.  Ent.  Soc.  Phil.  Ill,  p.  392,  1864. 

I  know  only  by  the  description  which  leaves  little  doubt  but  that 
it  was  founded  on  a  dark  example  of  the  preceding. 

H.  qnadrigrnttatnt  Orote,  1.  c,  p.  73,  t.  1,  f.  6,  1864. 

The  large  yellowish  salmon  colored  species  found  in  Maine  and  New 
Hampshire.  In  Can.  Ent., Vol.  XXV,  p.  124, 1893,  it  has  been  claimed 
that  this  insect  was  never  really  described  and  that  QnadrigtiU 
tatus  is  synonymical  with  argenteomaculakis.  On  this  assumption  it 
was  there  described  as  argent,  var.  semiauraius  n.  v.  but  on  looking 
carefully  at  Grote's  description  it  will  be  seen  that  it  fits  the  salmon 
colored  species  at  least  as  well  as  the  other  and  his  figure  undoubtedly 
represents  that  one.  His  description  says  plainly  "Posterior 
wings  entirely  pale  salmon  color  "  etc.  "  Abdomen  pale  salmon 
color";  etc.  "  Under  surface  of  both  wings  tinged  with  salmon 
color."  Now  none  of  this  applies  to  argenteomaculains  which  has 
grayish  or  pale  ochraceous  brown  posterior  wings  and  abdomen,  and 
whose  under  surface  is  also  ochraceous  or  brown,  varying  in  depth 
of  color  in  different  examples  but  entirely  destitute  of  any  indica- 
tion of  the  fleshy  red  tint  known  as  salmon-color — from  this  it  seems 
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ec         Lo  be  seen  ihat  there  are  very  iuBufiicient  if  Euiy  groundB  for 

the  f'""  of  Grote's   iiarae,    or  for  making  this,  bis  speciea,  a 

var,  oi         -is',  as  any  one  will  see  by  coruparing  a  suite  of  the  two 

tbey  u.e  very  diSereot  in  size  and  color  and  in  markings,  as 

1  as  ia  the  cose  with  species  of  the  same  group  in  this  interesting 

I  have  received  ar(7«i(eomij«i/o(u«  from  Maine,  Canada,  New 

i)Iicbigan,  Illinois  and  Wisconsin.     Quadrifftttlalus  onij  from 

<«  Mts.  of  New  Hampshire  and  Maine.    la  the  last  named  8tatA 

lae  [WO  occur  at  same  time  and  in  same  localities. 

H.  pntpnraseoni  I'aok.,  Bo«.  Jour,  N»I.  llift.,  p.  oSS,  I8B:!. 

Unknown  probably  save  from  the  type  and  description.  I  bavo 
never  seen  the  former,  but  from  the  description  it  must  be  a  large 
species  ("  expands  4'20  inches  ")  unique  in  appearance  it  being  des- 
cribed a^  "  dark  sable  brown  with  irregular  bands  of  silvery  purple. 
Head  and  body  deep  sable  brown",  etc.  It  was  "captured  by 
Mr.  8.  H.  Scudder  at  ihe  base  of  Mt.  Washington  "  and  is  a  9 . 

H.  thnle  Str«ak.,  Le[>.  Hhop.  Het,  p.  tOh,  I.  X\X,  I.  6,  1875. 

A  large  white  species  with  but  little  of  the  usual  omaineiitatiDn  on 
primaries  and  that  little  conlined  mostly  to  inner  half  of  costal  part. 
The  type  was  taken  in  a  park  in  Montreal  by  the  late  Mr,  F,  B. 
CaulAeld  of  that  city  from  whom  I  received  it.  Another  was 
taken  later,  I  think  near  the  same  city,  and  a  third  one  was  captured 
in  Wisconsin.  The  remaining  species  of  North  American  Hepialidse 
of  small  size  and,  excepting  auratiit  Grote,  are  inconspicuous  insecla 
presenting  little  affinity  in  appearance  to  those  here  enumerated. 


I 
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THE  PHYLOOEKY  OF  THE  D0C0OL088A. 
BY   W.   H.   DALL. 

In  his  concluding  fasciculi  contributed  to  complete  Troschel's 
classical  "  Gebiss  der  Schnecken  "  Dr.  Johannes  Thiele  dissents  very 
emphatically  from  some  suggestions  of  mine  in  regard  to  the  deriva- 
tion of  the  true  Limpets,  made  many  years  ago.  At  that  time  it 
appeared  to  me  that  the  LepetidcB  might  represent  the  stem,  some- 
what degenerated,  from  which  the  Docogloaaa  were  derived.  While 
I  attach,  even  in  the  present  state  of  our  knowledge,  comparatively 
little  importance  to  speculations  of  this  kind,  which  can  only  be 
placed  on  a  firm  footing  by  extended  embryological  researches,  it 
still  seems  to  me  that  there  is  a  solid  basis  for  the  hypothesis  which 
I  then  suggested. 

There  can  be  little  doubt  that  the  early  type  of  Gastropod  gill  was 
situated  much  as  in  Fissurella  on  the  "  back  of  the  neck  "  behind 
the  head  and  that  it  was  constituted  of  a  stem  with  lateral  lamellae. 
Originally  paired  and  symmetrical,  by  circumstances  incident  to 
growth  and  torsion  one  gill  of  the  pair  has  in  most  cases  become 
aborted,  though  its  "  smelling  organ  "  frequently  remains,  as  in  the 
limpets.  There  is  also  no  doubt  whatever  that  the  Protolimpet  was 
derived  from  a  form  having  a  spiral  shell.  I  have  shown  that  Pro- 
pilidium  by  its  dentition  is  closely  allied  to  Lepeta,  Now  Propilid- 
turn  is  said  to  have  two  gills  but  certainly  has  at  least  one,  of  the 
type  of  Acm<Ea,  It  retains  a  spiral  nucleus  through  life,  though  it 
is  partly  cut  off  by  a  small  septum  which  is  never  completed.  Other 
Lepetida  also  show  a  spiral  nucleus  when  very  young,  but  it  is  cut 
off  completely  and  lost  later.  These  other,  mostly  deep  or  cold  water 
forms,  have  lost  their  gills  and  eyes  by  degeneracy  and  the  principal 
teeth  of  the  radula  show  a  tendency  to  become  cemented  together, 
while  in  Propiliditim  they  are  more  or  less  isolated.  Now  in  the 
Aemcsidas  and  Patellidce  the  nucleus  is  limpet-shaped  from  the 
beginning;  the  uncinal  teeth  (well  developed  in  Lepeta)  are 
degenerate  and  often  lost  in  the  Acm^eas  but  appear  again  in  the 
Patellas,  not,  however  with  the  individuality  and  completely  chitin- 
ouB  nature  which  is  found  in  the  corresponding  teeth  of  Lepetidce. 
We  find  therefore  in  Lepetidie  the  greatest  number  of  archaic  char- 
acters (somewhat  masked  by  degeneration  of  other  organs)  which 
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remain  iu  any  of  ttie  three  groups,  and  whether  most  endentor  not, 
BO  far  as  these  characters  go  the  Lepetido:  are  nearest  to  the  Prolo- 
limpet. 

In  my  work  on  the  Blake  Mollusks  (II,  p.  436)  I  said  that -icnwe- 
idle,  of  nil  the  groups  of  DocogloMa,  is  the  most  typical ;  that  i^ 
within  the  limits  of  that  family  are  found  assembled,  sometimes 
one  and  the  same  animal,  the  greatest  number  of  organs  wliicii  taken 
singly  are  character iatic  of  Doeoglogga.  This  is  strictly  true,  but  Dr.  j 
Thiele  (Gebias,  p.  340,  vol.  II)  has  mistranslated  me  to  the  extent  of  I 
saying  that  I  have  regarded  the  Acmtmda  as  the  moat  "  primitiv( 
group,  in  opposition  to  my  earlier  viesvs  ;  which  is  quite  inaccurate^ 
I  have  in  the  Blake  Gastropoda  (p.  436-7)  ahown  why  the  PateUida 
may  reasonably  be  regarded  as  derived  from  Acma-.ida,  the  original 
clenidia  having  been  wholly  lost.  The  row  of  lamellie  within  \' 
mantle  edge  have  taken  up  the  brnncbial  function  and  in  some 
species,  as  in  AiicUtoniMUi,  become  arboreacent  proliferations.  The 
branchial  cordon  is  occasional  in  Aemmda,  I  have  seen  it  complete 
ia  Scurria  menoleuea;  it  is  present  but  incomplete  in  the  common 
jtofti'a  ^ifrantea  of  California;  and  even  if  Dr.  Thielc  was  correct  in 
BiipposiniJ:  that  it  was  al)sent  in  Scnrrin  teurra  there  would  still  be  no 
ground  for  his  conclusion  that  its  absence  in  the  latter  species  indi- 
cates a  failure  of  the  grounds  upon  which  I  united  in  one  group,  as 
PtoUobranehiaia,  the  Acmiddie  and  PaUllidw. 

But  there  is  excellent  reason  for  believing  Dr.  Thiele  to  have  been 
misled  by  an  esceptionaily  contracted  specimen  of  Sctirria  seurra 
and  to  be  entirely  wrong  in  his  conclusion  that  the  species  is  without 
a  branchial  cordon.  The  latter  is  figured  and  descritied  by  Orbigny 
from  living  specimens  (Am.  M^r.,  p.  478,  pi.  64,  figs.  11-14).  I 
have  seen  sketches  by  Coulhouy  made  from  life  fully  confirming 
Orbigny,  and  lastly  I  have  seen,  but  do  not  now  remember  where,  an 
alcoholic  specimen  which  showed  them  clearly.  Dr.  Thiele's  sjiec- 
iraen  only  appeared  "etwas  wulstig,"  somewhat  puffed  up,  in  the 
place  where  the  cordon  should  be,  but  there  can  be  no  doubt  that 
this  puffing  up  simply  represented  the  alcohoHcally  contracted 
lamellio  of  the  cordon,  rendered  indistinct  I>y  improper  preparation. 

Many  of  the  minor  details  in  which  Dr.  Thiele's  observations 
differ  from  mine  may  be  reasonably  explained  by  the  variation  which 
is  exhibited  by  itidividunis;  and  my  chief  criticism  upon  what  is,  in 
the  main,  a  praiseworthy  and  useful  work  is  that  Dr.  Thiele  has 
failed  to  take  account  of  this  factor,  which  more  extensive  experience 


1^93.]  NATURAL  SCIENCES  OF  PHILADELPHIA.  287 

with  the  radula  of  a  single  species  would  have  undoubtedly  revealed 
to  him.  The  result  has  been,  not  only  has  he  estimated  too  highly 
the  constancy  of  minor  details  of  the  radula  in  single  species,  but  he 
has  made  an  excessive  number  of  so-called  "  generic  "  distinctions, 
the  names  of  which  in  many  cases  will  simply  enlarge  our  catalogues 
of  synonyms. 

In  conclusion  I  may  point  out  that  the  relations  of  the  radula  in 
Lepetetta  to  that  of  Lepeta,  etc.,  offer  additional  reasons  for  thinking 
that  the  Lepetida  are  of  the  limpets  those  most  nearly  allied  to  nor- 
mal or  more  usual  types  of  gastropods,  and  also  that  the  similarity  of 
the  shell  of  the  silurian  Tryhlidium  to  that  of  some  recent  limpets 
(  Olana,  etc.)  by^o  means  authorizes  us  to  conclude  that  the  soft  parts 
of  Tryblidium  were  also  similar  to  those  of  recent  Patellidie,  Indeed, 
when  the  almost  incalculable  length  of  time  intervening  between  our 
days  and  the  Silurian  is  considered,  together  with  the  similarity  of 
recent  limpet  shells  which  are  secreted  by  widely  different  animals,  it 
is  almost  inconceivable  that  the  Silurian  form  should  have  any  closely 
allied  recent  representative.  The  rhythmical  manner  in  which  the 
adductor  scars  of  Tryblidium  are  arranged  in  pairs,  clearly  indicates 
a  peculiar  deposition  of  the  organs  which  might,  indeed,  have 
paralleled  in  some  particulars  the  organization  of  some  of  the  Chitons 
of  that  ancient  time. 

For  the  rest,  many  of  the  ancient  limpets  are  represented  by  shells 
which  might  well  have  belonged  to  Lepeta  or  AcmiEa,  yet  of  the 
relations  of  which,  as  in  the  case  of  many  recent  limpets,  we  are  not 
permitted  to  arrive  at  any  dogmatic  opinion  for  want  of  the  requisite 
data,  a  deficiency  which,  in  the  case  of  the  fossils,  must  remain  for- 
ever unsupplied. 
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July  4. 
Rev.  Henry  C.  McCook,  D.  D.,  Vice-Preaideut,  iu  the  chair, 
Five  pereonB  present. 

July  11. 
Rev.  Henry  C.  McCook,  D.  D,.  Vice-President,  in  the  cbwr. 
Nineteen  persona  present,. 

July  18. 
Georoe  H.  Hohk,  M.  D.,  in  the  chair. 
Ten  persona  present. 

July  25. 

George  H.  Horn,  M.  D.,  in  the  chair. 
Thirteen  persons  present. 
Miw  Maria  Blanchard,  Miss  Harriet  Blanchard  said  Miss  Anna 
Blanch ard  were  elected  m embers. 

Dr.    O,    Boettger   of  Frankfurt    a.  M.,  Germany,    Dr.  H.  von 
Ihering  of  Rio  Grande  do   Snl.    Brazil,   and   Charles  Hedley   of 
Sydney,  N.  S.  \V,,  were  elected  Correspondents. 
Tlie  following  was  ordered  to  be  printed : — 
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C0HTSIBTJTI0K8  TO  THE  LIFE  HISTORIES  OF  PLAlfTS,  KO.  9. 

BY  THOMAS  MEEHAK. 
POPULUS  TREMULOIDES. — A  MONCECIOUS  CASE. 

Noting  on  a  young  tree  of  Populvs  iremuloides  on  my  grounds, 
which  I  had  supposed  to  be  a  male,  that  a  few  of  the  catkins  were 
still  green  when  the  most  of  them  were  faded,  I  was  led  to  exam- 
ine and  found  they  were  female.  There  were  thirteen  of  these 
female  catkins,  and  one  hundred  and  fifty-one  males.  Seven  of  the 
pistillate  aments  had  about  one-third  of  the  scales  bearing  stamens 
only,  and  about  two-thirds  with  pistils  only.  Two  were  solidly  pis- 
tillate with  but  a  few  stamen-bearing  scales  at  the  base.  One  had 
staminate  scales  for  about  one-third  of  its  length  from  the  base,  the 
remaining  two-thirds  of  the  catkin  being  uniformly  pistillate;  while 
one  was  almost  wholly  male,  there  being  but  three  female  scales 
among  the  whole  number.  Two  were  purely  pistillate,  no  trace  of 
a  staminate  scale  could  be  observed.  The  tree  was  seven  years  old, 
and  growing  freely,  having  made  a  growth  of  about  three  feet  each 
year,  for  three  years  past.  Some  of  these  bisexual  aments  will  be 
preserved  in  the  herbarium  of  the  Academy  of  Natural  Sciences  of 
Philadelphia.  Bisexual  scales  were  sought  for  but  did  not  appear 
to  exist. 

Changes  of  sexual  characters  in  dioecious  plants  are  not  uncom- 
mon, but  have  probably  not  been  recorded  before  in  connection 
with  Salicaceous  plants.  The  author  has  a  large  number  of  species 
of  willow  growing  on  his  grounds.  All  these  were  subsequently 
examined  carefully,  but  no  similar  case  of  sexual  change  was  found 
among  them. 

Extra-Axillary  Branching  in  Mertensia  maritima. 

Of  this  plant,  as  *^  Steenhammera  maritima  (R.'),"  Babington, 
in  his  "  Manual  of  the  British  Flora,"  remarks  that  in  habit,  **  it  is 
sui-generis."     I  know  of  no  attempt  to  explain  the  singularity.     A 


^It  may  have  been  noted  that  in  these  biological  papers,  the  name  of  the 
author  of  the  species  is  seldom  quoted.  This  omission  is  intentional  though  con- 
trary to  modern  custom.  In  a  treatise  on  systematic  botany,  such  quotations  are 
certainly  in  full  place.  But  in  public  addre&ses  or  in  everyday  language,  no  one 
would  think  for  a  moment  of  repeating  an  author's  name  every  time  a  plant  was 
referred  to,  and  there  seems  no  reason  why  a  scientific  treatise  when  written  in  a 
conversational  way,  should  not  follow  conversational  rules. 
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stuiJy  of  the  plant  at  Seat  Harbor,  Maine,  oo  July  9tb  seemei]  lo 
make  its  peculiarity  clear. 

It  may  first  be  noted  tbat  when  a  lenf  starts  from  it«  parent  Btem 
we  may  look  for  a  bud  in  the  axis.  If  a  leaf  be  present  without  ao 
BxiUary  bud,  we  conclude  that  there  haa  been  or  ougbt  to  have 
been  one,  and  look  for  some  reason  for  the  seemingly  abnormal  cou- 
dition. 

Ab  already  noted  by  the  author,  the  common  peduncle  opposite 
to  a  leaf  in  Boraginaceous  and  other  plants,  means  simply  that  the 
arrested  axis  bas  been  pushed  aside  by  the  strongly  developed 
growth  of  the  asillary  bud.  which  then  assumes  the  leadership  until 
''  history  repeats  itself,''  and  it  also  is  puslied  aside  to  make  way  for 
a  new  leader.  But  Merlennia  nvirilma  does  not  aeeni  to  follow  tbiB 
rule,  and  seems  wholly  esceptlonal.  Everything  proceeds  for 
awhile  in  the  usual  way.  The  leaves  are  all  alternate  as  a  well- 
behaved  Boraginaceous  plant  should  be.  But  when  iu  the  flower- 
ing stage  there  are  a  pair  of  opposite  leaves,  and  at  the  same  node^  . 
three  branches — one  bearing  flowers,  and  the  other  two  continuing 
each  an  axial  growth.  How  is  it  possible  that  three  axial  growths 
should  b^ive  been  developed  from  only  a  pair  of  leave>^? 

When  these  leaves  are  carefully  examined,  however,  the  axillary 
buds  are  found  to  be  still  there.  They  have  not  followed  the  Bor- 
aginaceous habit  of  pushing  at  once  into  growth,  and,  assuming 
leadership,  pushing  the  parent  shoot  aside.  The  pair  of  leaves  are 
not  exactly  opposite,  and  the  branch  bearing  the  flowers  seems  to 
occupy  a  space  of  its  own  on  the  stem,  between  the  pair  of  leaves. 

DiCOTOMOUa  BKANCHtNO  IN  SPEBOULABIA  MEDIA. 

Noting  that  every  flower  was  abundantly  fertile,  and  suspecting 
from  this  fact  self-fertilization,  investigation  followed  and  it  was 
found  that  the  pollen  is  shed  just  at  the  time  of  opening,  thoroughly 
covering  the  stigmas,  and  absolutely  insuring  self-fertilization. 

Comparing  the  inflorescence  with  some  Boraginacete  nearby, 
along  the  coast  at  Sea!  Harbor,  an  interesting  lesson  is  taught  as  to 
how  the  dicholomous  arrangement  is  produced  from  the  opposite 
leaved,  and  the  extra-axillary  from  the  nllernate  leaved  character, 
respectively.  In  Spcrguluria  media,  when  the  arrestntion  of  axial 
growth  occurs  previous  to  the  advent  of  the  floral  condition,  the 
next  pair  of  axillary  buds  start  at  unce  into  growth  and  we 
thus  have  two  actual    centers   of  axillary   growth,   the  arrested 
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flower  branch  remaining  in  the  dichotomous  fork.  In  Boragina- 
cea  with  its  alternate  leaved  system,  there  is  but  a  single  bud  to 
push  into  growth  and  become  the  main  axis,  which  it  does,  push- 
ing the  arrested  flowering  branch  wholly  to  one  side,  and  which,  in 
technical  language  becomes  extra-axillary. 

Missing  Virticel  in  Glaux  maritima. 

Examining  on  July  14th  at  Seal  Harbor  some  specimens  of 
Olaux  marUimaf  commenting  on  the  well  known  and  remarkable 
alternation  of  the  stamens  with  the  lobes  of  the  calyx,  a  friend 
remarked  that  this  arrangement  would  necessitate  the  lobes  of  the 
corolla  being  opposite  the  lobes  of  the  calyx  if  the  flowers  had  not 
been  apetalous,  which  would  be  an  anomaly  iu  floral  structure. 
But  as  the  stamens  in  Primulacece  are  opposite  the  lobes  of  the 
corolla,  we  might  naturally  look  for  the  same  phenomenon  in  Olaux 
had  the  corolla  been  developed.  Yet  there  is  one  point  in  this  con- 
nection worth  noting.  In  Samolus  and  some  allied  genera  there  are 
imperfect  anthers  in  between  the  lobes  of  the  corolla,  and  the 
opposite  stamens  are  therefore  easily  accounted  for  when  we  under- 
stand that  a  series  between  them  and  the  corolla  has  been  sup- 
pressed. The  position  of  the  stamens  alternate  with  the  sepals  in 
GlauXy  again  proves  the  existence  of  two  series,  as  the  suppression 
of  both  would  bring  the  stamens  just  where  they  are  between  the  lobes 
of  the  calyx.  Another  point  is  that  the  ease  with  which  the  outer 
series  of  stamens,  united  with  the  corolla  in  Primulacece  generally, 
has  been  suppressed,  causes  no  surprise  when  we  see  the  corolla 
itself  wholly  suppressed  in  Glavx, 

The  tendency  to  suppression  of  parts  and  general  irregularity  is 
particularly  striking  iu  this  genus.  Though  I  examined  many 
flowers  of  this  plant  on  the  north  Pacific  coast,  I  did  not  note  any 
that  were  not  5-lobed  and  5-stamened.  Fully  one-fourth  of  the 
flowers  at  Seal  Harbor  were  tetramerous. 

The  irregularity  of  the  leaves  is  well  known— opposite  until  the 
flowering  stage  is  reached,  when  they  become  alternate  and  fre- 
quently three-whorled. 

Every  flower  is  fertile ;  but  all  the  flowers  I  could  examine  were 
expanded,  and  afforded  no  opportunity  to  observe  the  condition  of 
affairs  before  opening. 

Morphology  is  much  aided  by  a  study  of  the  acceleration  and 
arrestation  of  parts  in  erratic  plants  like  these,  and  I  regretted 
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tbftt  my  o|>portu  111  lies  for  further  obgervatione  on  thie  plant  were      | 
BO  limited.       It  affords  a  proniiaing  field  for  others  more  fortunate.  — j 

The  Rel.4tion  uetween  RnvTHMir  Growth  and  Variety        I 

IN  Citrus  Fruits, 

Tlie  recognitioD  that  growth  is  rhythmic,  and  iiot  one  continuous 
act,  affords  a  ready  eicplaiiation    of  many  pheoomeRa   othernise 
inesplicable;   and  this  is  well  illustrated  by  a  comparison  of  vari-     , 
ous  forms  of  fruit  in  the  orauge  and  other  varieties  of  the  citrua     i 
tribe.  [ 

Occasionally  an  orange  may  be  found  wholly  formed  inside  of  i 
another  orange,  and  more  frequently  an  orauge  will  be  found  pro-  ! 
jecting  from  the  apex  of  another — that  is,  but  partially  encloaeti —  i 
while  iu  another  which  has  been  propagated  as  a  distioct  variety  j 
and  called  the  Navel  orauge,  a  very  small  attempt  to  form  auotber  ! 
fruit  at  the  apeK  is  generally  seen  giving  the  navel  or  umbilical  ' 
appearance  from  which  the  variety  derives  its  name,  j 

The  morphological  unity  of  the  foliaceous  and  floral  parts  of  a 
plant  being  conceded,  we  conceive  of  the  axis  as  being*  arrested  In  | 
its  longitudinal  development  when  a  flower  is  being  formed.  In 
most  oranges  we  find  the  axis  still  extending  a  considerable  distance 
into  the  fruit,  but  vurvirig  ycrv  much  iii  coiiMiriteiicv  in  different 
varieties.  Sometimes  it  is  quite  woody,  in  others  it  is  found  cellu- 
lar and  so  -soft  that  it  can  be  compressed  between  finger  and  thumb  ; 
while  in  some — notably  iu  a  variety  known  as  the  Tangerine — there  is 
rarely  but  a  few  lines  of  axis,  usually  no  axis  at  all. 

The  rhythmic  waves  of  growth  are  not  all  of  equal  measure. 
As  in  jumping  a  ditch,  a  boy  may  now  rest  exactly  where  he  lands, 
and  now  have  to  continue  several  paces  before  final  rest,  so  dues  the 
wave  force  in  growth  vary  in  intensity.  In  the  process  of  the 
metamorphosis  of  a  brauch  with  its  various  nodes  into  a  flower  and 
finally  a  fruit,  the  expenditure  of  force  in  the  arrestation  of  axial 
growth  and  the  development  of  the  appendages  to  petals,  stamens 
and  carpels  is  exactly  meted  to  the  results— now  it  is  short  of  the 
mark,  and  the  axi.s  starts  under  another  rhythmic  movement 
the  next  time  to  be  arreted  for  good  and  all. 

It  is  this  succession  of  growth  rhythms  that  produces  the  double 
fruit  oranges,  but  the  pheuumcnon  is  not  confined  to  the  citrus 
tribe.  In  the  formation  of  tones  in  the  coniferous  family  the 
branch  in  its  axial  growth  i<  usually  wholly  suppressed  ;  but  occa- 


1893.]  NATURAL  SCIENCES  OF  PHILADELPHIA.  293 

sionally,  especially  in  the  Larch  where  the  tree  is  young  and  in  a 
very  vigorous  condition,  the  growth-wave  not  being  wholly 
exhausted,  will  make  another  venture,  and  a  weak  shoot  from  the 
apex  of  the  cone  results.  In  Rosaceae  the  same  phenomena  are  by 
no  means  uncommon.  One  rose  blossom  will  push  out  from,  the 
center  of  another,  and  a  small  branch  bearing  a  miniature  pear  has 
been  known  to  spring  from  the  crown  of  a  pear  of  normal  char- 
acter beneath  it. 

The  main  purpose  of  this  paper  is  to  note  the  remarkable  origin 
of  the  variety  of  orange  known  as  the  Tangerine,  and  this  by  rea- 
son of  a  singular  variation  in  the  character  of  the  force  in  the 
rhythmic  wave.  In  the  primary  wave,  for  some  reason  yet  obscure, 
it  is  remarkably  weak,  and  sends  the  greater  part  of  its  effort  into  the 
secondary  one.  What  is  usually  the  small  orange  within  the  larger 
in  the  double  orange,  or  the  minute  orange  in  the  apex  of  the  navel 
variety,  becomes  the  leading  and  only  original  fruit ! 

Once  in  a  while  nature  furnishes  the  absolute  proof  of  this  mor- 
phological conception.  It  is  not  rare  to  have  specimens  of  Tanger- 
ines in  which  are  from  five  to  ten  abortive  carpels  at  the  base 
of  the  fruit.  In  these  cases  the  well  defined  axis,  usual  in  the  com- 
mon orange,  runs  through  the  lower  abortion,  to  be  suddenly  and 
finally  suppressed  when  the  upper  cycle  of  organs  takes  its  turn  to 
become  fruit.  The  Tangerine  has  always  a  flattish  or  oblate  form. 
The  utter  suppression  of  the  axis  at  the  point  of  its  formation  nat- 
urally favoring  a  lateral  growth. 

The  key  herewith  furnished,  will  doubtless  disclose  to  us  the 
secret  of  the  many  forms  which  the  citrus  tribe  often  assumes.  The 
length  of  the  lemon  as  compared  with  the  more  globular  orange  is 
evidently  due  to  a  more  rapid  advance  of  the  growth  wave.  This 
naturally  leads  to  a  more  elongated  form.  This  hypothesis  is  sup- 
ported by  examining  a  half  section  of  the  lemon  taken  longitudi- 
nally. The  axis  is  much  more  apparent  and  more  woody  than  in  the 
orange.  It  will  be  found  to  have  come  to  a  rest  at  the  apex  of  the 
oval,  starting  again  as  from  a  regular  node  on  the  branch,  to  form 
a  new  and  weak  axis  through  the  nipple  which  forms  such  a  distin- 
guishing mark  of  the  lemon  as  compared  with  the  orange.  The 
nipple  is  possibly  the  result  of  the  secondary  rhythmic  growth, 
which  in  the  Tangerine  orange  was  able  to  advance  to  a  perfect 
fruit.  From  the  limited  opportunities  of  examining  large  quanti- 
ties of  lemons  from  seedling  trees,  I  have  not  been  able  to  demon- 


strate  this  as  an  actual  fact  as  in  the  case  of  the  orauge,  but  I  fed 
sure  some  unc  may  meet  with  aa  abnormal  specimen  which  will    I 
prove  the  point.  i 

The  varying  intensity  of  rhythmic  waves  of  growth  may  come 
to  be  regarded  as  a  leading  factor  in  the  development   of  form.    I 
These  waves  certainly  have  to  do  with  the  varying  sexual  cbaroclera    ' 
of  trees,  as  I  have  shown  in  other  papers.    The  fact  brings  us  near  to 
a  certain  knowledge  of  the  origin  of  form,  though  we  hare  still  to    ' 
learn  what  caiises  the  variations  in  the  intensity  of  these  waves. 
Even  in  these  different  forms  of  citrus  fruits  the  varying  forces 
affect  fertility.     In  the  case  of  the  Tangerine  orange,  in  which  the    I 
secondary   rhythm  has  been  accelerated  to  such  an  extent  as  to 
cause  abortion  in  the  whole  of  the  lower   carpellary  system,  the    , 
seeds  necessarily  are  not  formed.     In  the  case  of  the  Navel,  wherfl 
the  secondary  wave  haa  only  drawn  part  of  the  force  from  the  lower,    I 
it  usually  results  in  so  much  weakening  of  the  latter's  power  that    i 
few  or  no  seeds  result.    The  Navel  is  usually  a  seedless  fniiu 
Morphology  of  the  Stipulk  in  Comaktm  palustre. 

I  have  claimed  that  when  axial  growth  is  arrested  to  form  the 
inflorescence,  a  suppression  of  leaf-blade,  and  a  corresponding  ^ 
development  of  stipule  or  dilated  petiole  usually  occurs  in  the  mor- 
phological conception  of  a  flower.  In  other  words,  instead  of  pet- 
als and  sepals  being  metamorphosed  leaves,  they  are  more  critically 
metaniorphosed  stipules. 

This  is  well  illustrated  iu  Comarum  palustre.  Examining  a 
branch  we  find  only  a  stipule  at  the  lowermost  node.  Ultimately  a 
leaf  with  two  pairs  of  leaflets  and  one  odd  one.  Then  growth 
becomes  suppressed  as  the  flowering  stiige  approaches.  The  nest 
node  has  the  leaf  trifoliate,  the  next  with  only  a  single  terminal 
leaflet,  the  next  with  the  stipule  only.  It  is  seen  that  all  the  next 
nodes  have  btipules  onlv  and  the  sepals  are  but  stipules.  I  have 
before  noted  that  Rosuceir  afford  the  best  illustration  of  the  fact 
that  |>ctals  are  but  enlarged  anil  modifled  stipules,  and  not  trans- 
•  formed  "  leaves"  as  generallv  under:;too'i. 


Fertile;  ATI 
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I  KOTVNDIFOI.IA. 

Prof,  Herman  Mueller,  in  his  work  on  cross-fertilization  of 
flowers,  indicates  tiiiit  Malvu  rolinidil<-/i'i  invariably  fertilizes  itself 
in  case  insects  should  nut  visit  the  flower  in  its  earliest  stages. 
Unless,  as  I  think  niav  be  the  case,  flowers  behave  differently  in 
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ODe  Stage  of  growth,  or  at  one  season,  from  another,  I  must  con- 
clude that  it  is  fertilized  before  expansion,  and  that  insects  in  no 
way  assist  the  operation. 

Early  in  October  I  noticed  a  plant,  five  feet  in  diameter,  that 
had  evidently  been  blooming  for  months  previously.  It  had  many 
hundreds  of  capsules,  and  there  were  no  indications  that  a  single 
flower  had  failed  to  be  fertile.  With  my  own  proposition  before  me 
that  perfect  fertility  indicates  close  fertilization,  I  was  led  to  place 
the  plant  under  close  observation  many  times  a  day  for  a  week. 

During  all  this  time  I  did  not  notice  a  single  insect  visitor. 
Watching  the  plant  a  few  times  by  night,  no  nocturnal  visitors  were 
seen.  At  se^isons  more  pregnant  with  insect  life  the  plant  would  no 
doubt  be  visited,  for  no  flower  is  slighted  in  case  of  necessity  by 
honey  or  pollen  gatherers.  There  were  none  at  this  time,  but  the 
seeding  was  still  going  on,  and  continued  till  the  first  severe  frost  in 
December.  It  can  be  surely  stated  as  a  matter  of  fact,  that  there 
were  no  insect  visitors  during  the  last  half  of  the  season,  and  yet 
the  plant  was  abundantly  and  unfailingly  fertile. 

An  interesting  result  of  my  close  observation  was  the  discovery 
of  thriee  great  periods  of  rest  and  of  growth- resumption  during  anthe- 
sis.  In  the  early  morning  of  one  day  is  seen  the  folded  pink  corolla 
in  the  position  of  a  small  cone  peeping  through  the  green  calyx. 
Ck)mmencing  watch  at  this  stage,  growth  progresses  till  about  noon, 
when  there  is  a  rest  till  the  next  morning ;  again  there  would  be  the 
same  period  of  advance  to  rest,  and  the  third  day  again  an  advance, 
followed  by  the  withering  of  the  floral  organs. 

Returning  to  the  first  period,  the  unopened  bud,  dissected  at  8 
A.  M.,  showed  no  indications  of  pollen  .having  been  discharged. 
By  10  A.  M.,  the  flowers  were  still  tightly  closed,  but  the  anther 
sacs  had  become  ruptured,  and  the  pretty  purple  styles,  nestling  in 
the  center  of  the  mass  of  stamens,  were  completely  covered  by  pol- 
len. By  11  A.  M.,  the  corolla  had  so  far  untwisted  that  a  slight 
glance  of  the  stamens  and  styles  could  be  had  in  some  flowers.  By 
12,  noon,  the  corolla  had  taken  on  a  narrow  campanulate  form,  as 
wide  at  the  bottom  as  at  the  top.  By  1  P.  M.,  it  had  again  closed, 
80  that  the  flower  was  expanded  but  about  an  hour  only  during  the 
whole  period  of  its  existence.  If  it  were  desirable,  therefore,  for 
any  insect  to  aid  it  in  fertilization  it  would  have  but  an  hour  at 
noon  in  which  to  work ;  but  as  we  have  already  seen,  the  pollen  had 
reached  the  stigmas  a  short  time  before. 
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From  this  time  uotil  near  noon  the  next  tlay,  evervthiug  seemB 
nbsolutelyat  rest;  but  at  11  A.  M.,  the  corolla  a^aiti  expands  so  as 
to  be  widely  cum  pan  ill  ate,  ant)  the  pistils  ar«  found  advancing 
lieyond  the  line  of  the  anther  cells,  carrying  along  with  them  the 
comparatively  large  pollen  grains  that  had  been  deposited  the  day 
bufore.  By  1  P.  M„  the  corolla  has  again  closed,  drawiog  up  and 
ulosely  pressing  the  pistils  and  the  anther  cells  together.  It  is  at 
this  period  of  the  observations  that  the  most  beautiful  phenomenon 
of  the  whole  may  be  observed.  Along  the  inner  face  of  the  style 
from  apex  to  base  is  a  single  line  of  minute  hairs.  The  pollen 
grains  attach  tberaselves  to  these  hairs  and  are  thus  arranged  i 
single  line  like  bright  pearls  along  a  curved  silken  thread.  Dr. 
Ida  A.  Keller,  who  has  kbdly  repeated  some  of  the  observations  I 
here  record,  finds  indications  of  pollen  tubes  entering  the  pistils 
through  the  papilla  or  hairs. 

On  the  third  day,  toward  noon,  though  the  petals  remain  closed, 
the  pistils  will  be  found  withering,  and  the  carpels  enlarging,  thus 
indicating  that  fertilization  has  been  accomplished. 

In  the  Proceedings  of  the  Academy,  1889,  page  55,  in  a  paper 
entitled  "  On  8ecund  Inflorescence."  I  have  shown  that  in  a  numlier 
of  flowers  with  a.  convolute  estivation,  the  spiral  line  in  closing  is 
directly  the  reverse  of  that  followed  in  the  opening.  A  surprising 
fact  was  noted  in  connection  with  this  Malva  that  in  closing,  the 
twist  might  be  either  from  left  to  right  or  right  to  left — both  lines 
existing  on  the  same  plant.  All  attempts  to  form  an  hypothesis 
accounting  for  this  remarkable  behavior  failed. 

One  fact  strongly  developed  hy  these  observations  is  that  fertili- 
zation may  be  accomplished  before  the  pistils  have  completed  their 
growth,  thus  confirming  the  observation  of  Dr.  Ida  A.  Keller  in  her 
paper  on  Monarda  JUtiilosa  in  the  Proceedings  of  the  Academy, 
1892,  p.  452. 

The  Peduncle  in  Streptopus  amplexifolius. 

The  point  I  have  strongly  presented  in  connection  with  "extra- 
axillary  "  branches,  that  these  are  but  arrested  leaders  which  have 
been  supplanted  in  leadership  by  the  strong  growth  of  the  axillary 
bud,  is  remarkably  well  illustrated  in  Sireptopug  aniple:nfolitii.  Dr. 
Asa  Gray  says  of  it  "it  has  small  (extra)  axillary  flowers,  either 
solitary  or  in  pairs,  on  slen<ler  thread-like  peduncles,  which  are 
abruptly  hent  or  contorted  near  the  middle."  And  further,  "  the 
[)ediincles,  as  in  the  next,  are  opposite  the  leaves,  rather  than  truly 
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axillary,  and  are  bent  round  the  clasping  base  beneath  them." 
From  what  I  have  already  recorded  there  will  be  no  difficulty  in 
perceiving  that  the  "  peduncle"  is  but  a  depauperate  and  displaced 
central  axis,  but  the  great  disparity  in  the  strength  of  the  displaced 
and  succeeding  axes  is  very  remarkable.  The  peduncle  itself  goes 
through  the  same  metamorphosis.  It  is  an  arrested  branch,  and  at 
the  point  where  it  is  "  abruptly  bent  or  contorted  near  the  middle," 
there  would,  under  more  vigorous  vegetative  conditions,  be  a  node. 

With  a  good  lens  we  can  see  a  minute  bract,  with  an  axillary 
bud,  which  latter  seems  now  to  terminate  the  straight  or  lower  por- 
tion of  the  peduncle,  and  which  bud  in  its  development  seems  to 
have  pressed  or  bent  over  the  original  axis,  which  has  become  a 
pedicel  bearing  the  flower. 

The  peduncle,  by  a  peculiar  twist,  turns  around  the  stem,  and 
gives  the  appearance  of  being  axillary  instead  of  truly  "  extra  " 
axillary.  This  arises  from  the  plant  being  an  incipient  twiner; 
some  of  its  allies  having  actually  achieved  this  habit.  The  midrib 
of  the  leaf  curves  more  than  30^  from  a  straight  line,  showing  the 
strong  convolutionary  character  of  the  plant. 

During  my  short  stay  at  Seal  Harbor  I  had  no  opportunity  to 
observe  as  closely  as  desirable ;  but  it  seems  certain  that  the  ovarium^ 
though  three-celled,  has  its  walls  made  up  of  six  original  leaves. 
The  series  of  three  outer  leaves  have  become  so  thoroughly  blended 
with  the  three  inner  ones,  that  no  one  would  suspect  their  existence, 
except  by  watching  the  young  fruit  through  the  several  stages  of 
ripening.  The  three  outer  ones  color  before  the  three  inner  ones. 
At  this  stage  their  outlines  are  distinctly  seen.  A.t  this  time,  also, 
there  is  a  slight  tendency  to  a  hexagonal  form,  which  has  been 
noted  in  Trillium,  though  the  hexapetal  character  seems  not  to  have 
been  suggested. 

The  Anthesis  of  Brunella  vulgaris. 

Little  new  could  be  expected  from  a  plant  so  common  as  Brunella 
vulgaris,  but  noting  at  Seal  Harbor,  on  July  18th,  that  every  flower 
was  fertile,  close  fertilization  was  suspected. 

Pulling  off  at  night-fall  all  expanded  flowers,  it  was  found  the 
next  morning  that  all  the  flowers  to  expand  that  day  were  open 
before  8  A.  M.  There  is  a  total  rest  after  this  till  a  little  before  8 
A.  M.,  the  next  morning.  Opening  a  flower  before  its  normal  time 
it  was  found  that  the  anther  cells  were  already  ruptured,  and  one — 
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■  lobe  of  tbe  forked  style — pressed  into  it,  and  covered  with 

A  QUDiber  of  flowers  were  opened,  all  eshibiting  the  same 

[lencn.      The  braoched  filament,  as  is  well  known,  bears  an 

,  cell  on  one  fork  only.     At  ihe  time  above  noted  ibe  arma 

..-ge  in  nearly  opposit*  directions;    bill  eventually  the  barren 

becomes  nearly  erect,  which  has  led  some  authors  to  describe 

-  >tanien  bearing  the  nnther  on  a  lateral  horn-like  process. 

opening  of  the  flowers  is  the  work  of  tbe  lower  lip  alone. 
I  tlie  iinexpanded  bod  it  extends  inward  and  under  the  upper  lip, 
and  fitlls  over,  geeming  to  cla^^p  tbe  anthers.  When  the  opening 
time  arrives  this  lower  lip  is  withdrawn  till  it  pre^'ents  a  right  angle 
with  the  upper  lip,  and  finally  falling  back  till  it  reaches  the  tube 
of  the  corolla.  Soon  after  mid-day  tbe  style  branches  close — an 
indication  that  fertilization  has  been  accumpjiahed.  The  style,  how- 
ever, continues  to  lengthen.  The  corolla  only  continues  about  24 
hours,  as  early  the  day  following  they  drop  out  of  the  calyx  tube. 
A  small  species  of  bnmble-hee,  rather  numerous,  paid  constant 
visits  to  the  flowers.  Hypothetically  one  might  reasonably  regard 
the  Hower  as  arranged  for  cross- fertilization  by  insect  agency.  The 
branebea  of  the  style  seem  favorably  situated  to  receive  pollen  from 
the  back  of  an  insect  visitor.  As  ii  matter  of  fuct,  however,  none 
of  these  visiting  bees  were  seen  touching  the  style  branches  in  any 
wiiy,  though  I  watched  them  closely  for  a  long  time.  As  the  lobes 
close  at  noon,  there  could  be  no  l)enefit  if  they  did  touch  them  after 
that.  Insect  aid  could  be  given  between  8  A.  M.,  and  noon.  If  in 
any  other  part  of  the  world  tliey  are  of  service  they  must  be  larger 
than  these  bees  were;  hut  as  the  flower  certainly  fertilizes  before 
opening  at  this  season,  in  this  place,  it  is  not  conceivable  that  the 
hypotlietical  arrangements  are  theoretically  correct, 

Tbe  bead  of  flowers  is  a  contracted  spike,  and  is  composed  of 
numereus  verticils  in  which  there  are  three  flowers  to  each  axil. 
Tbe  central  flower  of  these  three  is  always  the  first  to  open,  and 
hence  the  anthesis  is  centripital.  Though  this  would  thus  seem  to  be 
the  general  plan,  strange  to  say,  tlie  first  flower  to  bloom  on  a  head 
may  l>e  from  any  part — either  near  the  apex  or  near  the  base. 
Thev  appear  from  any  part  without  aiiy  regard  to  order  or  system. 
Ko  explanation  of  this  disorderly  l)luoniing  seemed  satisfactory. 

It  lias  been  a  point  with  tbe  author  of  these  "  Contributions  "  that 
a  leaf  iloen  not  originate  at  the  node  from  which  it  seeni.^  to  spring, 
but  at  some  indcflnite  point  on  the  axis  below.     In  Brttiiclla  the 
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edg^  of  the  leaves  are  ciliate.  The  stems  are  bifariously  hirsute. 
I^o  explanation  of  this  seems  to  the  author  reasonable  but  that 
this  results  from  the  meeting  of  the  cilia  on  the  edges  of  the  narrow 
bases  of  the  foliar  organs,  and  which,  at  the  node  above,  expanded 
into  a  laminal  condition — a  leaf  blade. 

Branching  of  Euphorbia  hypericifolia  and  E.  maculata. 

There  are  some  peculiarities  in  the  branching  of  these  two  species 
of  Euphorbia  difficult  of  explanation  in  each  case,  but  very  clear 
when  studied  in  comparison  with  each  other.  As  a  general  princi- 
ple in  plants  we  look  for  an  axillary  bud  at  the  base  of  every  leaf, 
or  we  can  usually  conceive  some  reason  why  the  axillary  bud  has 
not  been  developed.  Taking  a  branch  of  Euphorbia  hypericifolia 
"we  find  the  leaves  opposite,  but  one  somewhat  stronger  than  the 
other.  The  main  stems  are  somewhat  flexuose.  On  the  one  side  of 
the  main  shoot  an  axillary  bud  has  developed  from  the  base  of  the 
leaf  into  a  weak  lateral  branch,  but  there  seems  to  be  no  trace  of 
*n  axillary  bud  at  the  base  of  the  leaf  opposite.  We  ask,  what  has 
become  of  the  bud  which  should  have  been  at  the  base  of  that  leaf? 
In  E,  maculata  the  branches  are  not  flexuose.  A  straight  stem 
proceeds  from  the  main  branch,  having  many  pairs  of  leaves  at  the 
^odes.  At  the  base  of  one  of  the  leaves  there  is  an  axillary  bud, 
^o  bud  at  the  base  of  the  leaf  opposite,  which  seems  very  closely 
attached  to  the  straight  central  axis  or  main  stem. 

Keturning  to  E.  hypericifolia  we  find,  toward  the  end  of  the  sea- 
son's branch,  a  very  weak   peduncle  between   the  forks  of  the 
branches,  having  at  the  apex  a  head  of  flowers.     We  now  see  that 
this  pedicel  was  the  original  main  stem,  and  that  what  we  have 
before  taken  for  main  stems  were  the  products  of  axillary  buds  in 
cases  where  the  main  axes  were  wholly  suppressed.     With  this  total 
oppression  came  the  effort  on  the  part  of  one  of  the  axillary 
branches  to  supply  the  loss,  and  this  is  the  one  which  has  given  the 
impression  that  the  subtending  leaf  had  no  axillary  bud.     There 
was  a  bud,  and  that  bud  pushed  so  strongly  as  to  become  a  substi- 
tute for  the  suppressed  central  stem.     The  weaker  bud,  axillary  to 
the  weaker  leaf,  either  continues  as  a  bud  or  pushes  into  a  weaker 
axillary  growth.      It  is,  however,  of  sufficient  strength  to  compete 
•somewhat  with  the  opposite  stem  growth,  which  cannot,  therefore, 
become  perfectly  straight,  and  the  result  is,  as  we  see,  a  necessarily 
flexuose  habit. 
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Now  revertiDg  to  E.  macn/ata  we  find  a  much  greater  disparity 
iu  the  size  of  the  opposite  leaves,  and  net'essarily  in  liie  size  of  the 
strength  of  the  axillary  bud.  The  large  leaf,  which  seems  to  havB 
no  axiliary  bud  has  really  had  one  bo  atroug  in  proportiou  to  the 
leaf  opposite  that  it  has  pushed  it  wholly  aside,  has  succeeded 
in  forming  a  perfectly  straight  stem.  The  straight  eteni  in  Euphor- 
bia jiuiciilala,  is  really  made  up,  therefore,  of  an  axillary  braneh 
which  at  each  node  has  wholly  taken  the  place  of  the  main  ajeJB 
which  has  become  totally  suppressed  at  each  point. 

As,  however,  the  vegetative  growth  becomes  more  under  the  con- 
trol of  the  reproductive  force,  the  vigor  of  the  side  branches  which 
proceed  from  the  axillary  buds  along  the  main  stem  is  checked  ;  and 
with  this  the  asial  growth  develops  sufficiently  to  form  a  peduncle 
and  flower-bead  as  already  noted,  and  these  central  axes  beariog 
the  flowers  get  stronger  and  stronger,  just  in  proportion  to  the 
development  of  reproductive  agencies. 

We  are  taught  hy  these  iJlustratiouB  the  great  lesson  that  the 
power  of  an  axillary  bud  to  draw  to  itself  nutrition  at  the  exiiense 
of  the  main  axis  and  opposite  axillary  bud  is  the  chief  cause  of  the 
varying  charaeleriatics  of  the  branches.  In  the  same  plant  it 
causes  a  variation  from  a  merely  flexuose  stem  in  the  lower  portion 
to  an  almost  perfectly  forked  condition  finally — while  it  equally 
accounts  for  a  wholly  differdot  character  of  straight  main  stems  in 
an  allied  species. 

The  exact  manner  in  which  an  axillary  bud  can  achieve  such  a 
power  of  nutrition  as  to  entirely  obliterate  and  supplant  the  main 
axis,  and  how  again  that  main  axis  can  still  again  overthrow  its 
lateral  competitor  and  advance  sufficiently  to  become  a  flower-bear- 
ing peduncle  is  yet  a  grave  question  which  cannot  be  answered. 
But  a  consideration  of  all  the  facts  brings  out  the  safe  conclusion 
that  the  achievement  of  greater  power  in  some  buds  to  advance 
over  others  by  drawing  to  themselves  nutrition  at  their  expense 
is  a  powerful  factor  in  the  origin  of  form. 

As  every  dower  head  produces  seed,  it  is  safe  to  assume 
on  my  theory  that  the  flowers  self- poll  in  ate.  An  examination 
shows  that  this  is  the  case.  Long  before  the  involucre  unfolds  the 
ataminate  flowers  have  scattered  their  pollen  over  the  pisiils  of  the 
female  flower,  thoroughly  dusting  them.  The  glands  are  gener- 
ously nectariferous,  larger  and  more  productive  of  fluid  in  E.  mac- 
iilnl'i  than   in  A'.  h'jiii'rkifvUn.      All  cflbrl  to  form  a  conception  of 
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be  fuDCtion  of  this  honeyed  secretion  has  utterly  failed.  At  no 
I  me  have  I  ever  seen  a  solitary  insect  visit  these  flowers.  The 
^ewLutj  of  the  involucre  can  only  be  seen  by  a  strong  lens.  While 
he  nectariferous  glands  are  larger  in  E,  maculatd,  E.  hyperidjolia 
LAS  the  larger  and  the  prettier  involucre.  The  observations  were 
aade  during  September  and  October  in  Germantown. 

Dimorphic  Forms  of  Lythrum  Salicaria. 

An  extended  notice  of  the  several  forms  of  flower  in  Lythrum 
Salicaria  occurs  in  Mr.  Darwin's  **  Forms  of  Flowers,"  pp.  137-248. 
My  observations  and  deductions  vary  somewhat  from  those  of 
this  eminent  naturalist.    I  have  noticed  in  my  own  general  investiga- 
tions that  the  behavior  of  plants  is  not  always  uniform  at  all  times 
and  seasons.     It  is  best  to  say  that  my  investigations  extended  over 
the  four  days  of  July  30,  31,  and  August  1,  2.    The  first  three  days 
examination  refers  to  a  plant  in  my  own  garden — the  last  day  to  wild 
plants  half  a  mile  away  from  my  garden  plant. 

The  plant  at  this  date  had  been  in  bloom  for  probably  a  month, 

bat  the  upper  portion  of  the  central  spike,  and  the  upper  portions 

of  the  lateral  branchlets,  were  still  growing  and  blooming  freely. 

The  first  observation  was  that  the  lower  half  of  the  central  spike 

was  barren  and  the  upper  portion  was  seeding,  but  indifferently. 

The  lateral  branchlets  had  every  flower  fertile.     I  set  myself  to 

discover  the  reason  for  this  difference.     I  found  the  flowers  to  be  all 

of  what  Mr.  Darwin  called  his  long-styled  kind.      Mr.  Darwin 

found  the  long-styled  kind  fertile  though  growing  by  itself.     The 

point  is  confirmed  in  this  case,  and  yet  there  remained  to  be  disclosed 

why  go  many  of  the  earlier  flowers  were  infertile.     In  a  three  days' 

close  watching  of  this  plant  I  found  no  insect  visitors  except  one 

Lepidopter. 

This  seemed  fond  of  the  flowers,  and  numerous  individuals  of 

the  species  were  in  constant  attendance.     I  could  not  satisfy  myself, 

however,  that  the  stigma  was  ever  touched  by  it,  and  I  suspected 

some  arrangement  in  the  bud  for  self-fertilization.     The  style  pushes 

through  the  bud    before  the  corollas  expand  and  the  glutinous 

stigma  is  in  receptive  condition.  On  opening  an  uuexpanded  bud  from 

which  a  style  had  thus  protruded,  it  was  found  that  none  of  the  anther 

cells  had  become  ruptured.    Neither  Mr.  Darwin  nor  anyone  appears 

to  have  opened  an  unexpanded  bud.     The  disposition  of  the  style  in 

this  condition  is  one  of  much  interest.     The  upper  portion  represents 
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t  of  a  spiral,  and  the  whole  pistil  resembles  in  miniature  s 

ie  I  iu  usedeaMJng  a  gun.    As  souu  as  the  stigma  emerges 

■I    ed  corolla,  the  coil  straightens  out  in  a  very  abort  time, 

:  seems   to  have  taken  a  rest  at  this  stage  in  all  its 

ni       s.     At  9  A,  M.,  the  Deit  day,  an  unopened  bud  of  the 

„„.^w  age  as  the  former,  had  stili  not  ruptured  the  pollen  sata.     It 

was  the  same  at  10,  II,  aud  again  at  12,  dooq.     The  unbrokeo 

anthers  on  the  short  stamens,  were  double  the  size  of  these  on  the 

longer  stamens,  in  this  respect  differing  from  the  observations  of 

Mr,  Darwin.      At  2  P.  M.,  the  anther  cells  of  the  lower  stamens 

were   poUiniferous :    up  to  6.30  P.  M.  the  upper  autiier  ceils  were 

entire.      At  8  A.  Jf.,  of  Aug.  1,  the  upper  series  of  anthers  had 

still  closed  cells.    At  12  noon,  of  this  day,  five  unexpanded  flowers 

with  lung  esserted  styles  were  examined.    In  three  axes  the  anthers 

of  the  short  stamens  had  shriveled  without  ejecting  pollen — in  one, 

two  were  pollen -be  a  ring,  while  four  had  shriveled — in  the  remaining 

one,  tho  whole  six  were  abundantly  poUiniferous. 

The  mass  of  wild  plants  is  not  extensive,  but  it  furnished  a  good 
bunch  of  specimens  with  long-styled  flowers,  and  another  bunch 
with  styles  exsertcd  only  half  the  length  of  the  calyx  tube.  None 
with  the  very  short  styles  figured  by  Mr.  Darwin  were  growing  in 
this  mass.  It  occurred  to  me  to  note  the  relative  fertility  of  the 
long  and  luediuni  styled  plants.  Of  the  shorter  styled,  one  branch- 
let  had  seed  vessels  from  56  axils,  with  from  4-6  seed  vessels  in  each 
axil,  and  four  others,  45,  48,  45  and  66,  respectively.  Of  the 
longer  styled  57,  35,  45  and  44. 

So  far  as  comparative  fertility  is  concerned  there  is  no  material 
diflference  between  the  two  classe:'. 

It  is  clear  to  my  mind  that  the  flowers  in  these  two  classes  do 
not  furnish  each  one  its  own  pollen,  nor  do  they  receive  much  aid 
from  diurnal  insects.  Possibly  nocturnal  ones  may  assist,  but  if  bo, 
no  moth  hair  is  visible  on  the  stigmas,  as  there  should  be.  As  the 
styles  remain  without  withering  for  some  days,  showing  that  they 
have  not  received  pollen,  the  great  probability  is  that  (he  pollen  is 
in  some  way  scattered  from  the  upper  flowers  on  the  stigmas  which 
continue  in  a  vital  condition  long  enough  to  profit  by  it.  Strong 
vegetative  vigor  prevents  f^eediug  in  the  lower  i)arls  of  the  stronger 
bruiLchos,  even  though  the  flowers  were  fertilised. 
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Structure  of  Florets  in  Bidens  bipinnata. 

Watching  closely,  on  August  28,  the  an  thesis  of  Bidens  hipin- 
naia,  precisely  the  same  phenomena  were  observed  as  is  recorded  of 
Heliopsis  Icsvis.  The  style  pushes  up  the  staminal  tube,  starting  at 
night-fall.  During  the  next  day  the  pollen  is  pressed  through  the 
divisions  of  the  incurved  staminal  appendages,  the  style  branches 
protrude  the  following  nightfall,  the  staminal  tube  retires  the  next 
day,  followed  the  following  day  by  the  retreating  style. 

In  the  arrangement  of  the  floral  parts  there  seems  more  definite- 
ne83  than  in  many  Compositse.  Normally  there  are  five  outer 
"  involucral  bracts  "  with  foliaceous  scales, — and  these  spread,  some 
time  before  the  rest  of  the  flowers  open.  But  sometimes  only  three 
of  this  verticil  spread,  in  which  case  the  other  two  remain  erect 
and  are  not  distinguishable  from  the  inner  series  of  involucral 
scales.  Cutting  away  these  five  carefully  we  find  no  sign  of  an 
axillary  bud  at  the  base  of  these  bracts.  Then  we  have  another  series 
of  ^ve  (seven  in  appearance,  where  the  two  lower  bracts  have  become 
"  scales "),  at  the  base  of  these  five  we  find  axillary  buds.  By 
examining  a  number  of  heads,  it  is  soon  seen  that  these  axillary 
buds  develop  to  florets.  The  buds  develop  equally  in  the  axis  of 
each  scale,when  they  rest,  apparently  for  about  a  day,  and  growth 
is  resumed,  when,  strange  to  say,  one  leads  off"  in  rapidity  of 
growth,  outstripping  the  rest.  Occasionally  another  will  nearly  equal 
it,  but  two  at  least  exhibit  a  very  puny  growth.  These  form  the 
ligulate  rays,  and  in  consequence  of  the  irregularity  noticed,  there 
are  often  only  two  fully  formed  ray  florets,  the  others  remaining 
beneath  the  outer  series  of  scales  in  an  independent  state.  Inside 
of  this  series,  another  series  of  five  scales  appear,  the  axillary  buds 
of  which  develop  to  fully  formed  disc  florets.  The  next  series  of 
five,  however,  seldom  all  perfect, — usually  only  two. 

Taking  the  theoretical  structure  of  the  flower  to  be  on  the  plan 
of  five,  we  look  for  indications  of  this  numeral  in  the  ovarium.  I 
have,  however,  never  found  traces  of  five  awns.  Four  are  usually 
present ;  but  one  or  two  so  weak  that  unless  searched  for,  two  only 
might  be  supposed  present.  The  weakest  is  at  the  base  of  the  scale 
and  the  next  weakest  opposite.  The  two  stronger  are  in  the  lateral 
positions  fronting  the  scales,  and  give  eventually  the  bidentate  char- 
acter to  the  akene.  At  times  there  are  only  three  teeth.  We  may 
probably  assume,  in  the  theoretical  conception  of  the  floret,  that 
five  "  involucral  scales  "  primarily  formed  the  calyx  which  becom- 
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1^  ,fith  the  ovarium  formed  tbe  akene,  but  that  one  of 

ini :  wholly  absorbed  before  the  final  growth  of  the  struo- 

:^les  are  the  dilated  bases  of  leaves,  and  the  awns  abor- 

or  laruinje.     When  but  two  awns  reaiaiu,  il  ia  simply 

.  0    the  total  or  partial  siipprei^sion  of  three  of  the  original 

f  the  five-leaved  verticil.  I 

I    YTHMic  Growth  in  Flowers  of  Hei.iop819  l^k^'ih, 

nust  be  well  known  to  observer  that  the  column  of  Btaniens 

.J  many  Compos! tH3  is  drawn  up  far  beyond  the  mouth  of  the  floret 
by  the  advando^  pistil,  and  that  subsequently  it  descends,  and  is 
included  in  the  floret.  I  believe  I  am  the  only  one  who  has  called 
particular  atteuiion  to  this  behavior  in  ComposiUe,  though  others 
before  me  have  noted  a  shrinking  tendency  in  the  filaments  of 
some  Chicoracea:,  which  has  been  attributed  to  an  irritable  habit. 
Noting  in  a  large  mass  of  Heliopm  Itei'U  growing  near  ray 
house  in  Germantowu  that  the  elevation  and  depression  of  tbe 
stamina]  column  occurred  at  staled  hours  during  the  day,  I  started 
OD  the  16th  of  August  tu  devote  observations  several  times  a  day 
for  a  week  to  an  examination  of  the  behavior  of  the  floweia. 

The  first  observation  was  that  of  the  hundreds  of  flower-heada 
that  had  flowered  during  the  summer  season,  not  a  floret  could  be 
found  infertile  This  with  me  ia  indicative  of  self-fertiliznlion. 
But  I  believe  it  is  conceded  b\  all  bulogists  who  have  given  atten- 
tion to  thia  large  order  of  plinta  Lonipo^ila-,  compribing  a  tenth 
part  of  the  vegetable  kingdom  that  the  florets  are  mostly  self-fertil- 
izers. Where  there  is  a  tendency  to  direcism,  and  where  there  are 
ray  florets  pistilliferous  onh  the«e^the  very  small  minority — must, 
of  course,  ha\e  florets  requiring  aid  in  pollination  from  other 
flowers.  Tbe  most  that  has  been  claimed  for  Composita?  is 
that  they  are  "adapte'l  to  cross-fertilization  ;"  but  even  this  state- 
ment i:?  derived  from  a  theoretical  conception  of  the  plant's  behav- 
ior, for  every  practical  test  made  by  excluding  insects  has  found 
the  flurets  just  as  fertile  as  if  insects  had  been  allowed  free  access  to 
them.  It  was,  however,  well  worth  while  to  keep  this  triple  in  view 
while  making  my  notes.  The  date  of  the  observation.*  is  given, 
as  1  have  a  su.-picinn  that  the  phii.^cs  of  growth  are  not  iden- 
tical in  diH'orcnt  seasons  or  loealiiies,  though  the  uniformity  goes  on 
with  tolorai)le  regularity. 
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The  lobes  of  the  corolla  expand  soon  after  daylight,  resting  at 
ouce  when  open.  But  the  style  continues  to  lengthen.  The  appen- 
dages to  the  stamens,  similar  in  form  to  the  lobes  of  the  corolla, 
bend  over,  and  completely  cover  the  apex  of  the  style,  forming  a 
cap  like  the  apex  of  the  finger  of  a  glove.  Pressing  against  this 
cap  the  whole  column  is  carried  upward  by  the  style  growth.  At 
length  the  filaments  will  stretch  no  more — the  style  still  advances 
— the  pollen  is  brushed  upward  by  the  plumose  stigmas,  and  at 
length  the  appendages  of  the  anthers  are  forced  apart,  and  through 
the  crevices  the  pollen  is  thrust.  Pollen  gathering  insects  have  a 
rich  field  throughout  the  day,  collecting  the  material  thus  forced  to 
the  top  of  the  staminal  tube.  By  sunset  the  stigmas  appear,  cov- 
ered by  pollen  ;  and  it  is  interesting  to  note,  by  examination  of  a 
fioret  at  this  stage,  how  nearly  clean  the  pollen  has  been  brushed 
out  by  the  upward  movement  of  the  style.  At  sunset  the  pollen- 
covered  style  commences  to  expand,  and,  curving  over,  seems  to  aid 
in  pressing  back  the  column  of  stamens  to  the  interior  of  the  fioret. 
It  was  clear  to  my  mind  that  the  withdrawal  of  the  staminal  column 
was  not  wholly  due  to  elasticity  of  the  filaments  or  it  would  go  down 
rapidly  on  the  egress  of  the  style  which  had  raised  it.  But  to  make 
the  matter  more  certain,  I  slit  the  column,  so  that  it  might  be  entirely 
free  of  any  help  from  the  style,  but  this  did  not  add  to  the  descent. 
The  filaments  are  as  long  as  the  tube  when  the  latter  has  attained 
its  greatest  elevation  ;  but  when  examined  in  the  morning  after  the 
above  observation,  when  wholly  withdrawn  into  the  tube  of  the 
floret,  they  had  drawn  down  to  but  one-fourth  the  length.  The 
lowering  is  due,  not  to  irritability  nor  to  elasticity,  but  the 
shrinkage  common  to  all  maturing  structures. 

Pollen  grains  were  of  course  more  numerous  on  the  dorsal  side  of 
the  style  branches,  but  there  was  abundance  for  all  fertilizing  pur- 
poses on  the  stigmatic  surfaces.  At  any  rate,  as  the  expansion  com- 
mences at  sunset  and  continues  throughout  the  night,  any  fertil- 
ization which  insects  might  aid  would  be  due  to  nocturnal  insects 
and  not  honey  bees  or  others  which  have  hitherto  received  the  credit, 
simply  because  they  were  pollen  gatherers  from  the  unopened 
florets. 

The  morning  following  the  expansion  of  the  style  branches,  the 
style  itself  follows  the  stamens,  and  by  nightfall  of  the  second  day 
the  style  has  wholly  withdrawn  into  the  corolla.  During  this  day 
the  flower  is  visited  by  bees  and  other  insects  for  nectar,  but  the 
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of  the  style  shows  that  fertilizBtion  had  been  »eeom- 
'—1  uuriug  the  night,  and  that  the  furniehiDg  of  thehoueyed 
a<><       to  the  insect  visitors  was  a  purely  gratuitous  act,  forvhich 
lanC  seemingly  receives  no  conipeiisatiou. 

tyle  is  bulbous  nt  the  base.     The  style  on  withering  disar- 
v«a  at  the  apex  of  the  bulb  which  remains  as  part  of  the  seed 
Morphologically  the  bulb  may  represent  an  arrested  node 
Ot  wth,   and   it    would    not  be  surprising   in  gome  monstrous 

forms  to  find  appendages  develop  from  it  or  closely  related  gen- 
era, with  some  form  of  structure  in  which  some  organs  developed 
from  a  position  such  as  the  bulb  occupies. 

The  strongly  adhesive  power  of  the  gelatinous  pollen  is  indicated 
by  the  difficulty  the  style  branches  have  in  separating.  The  lower 
portion  spreads  while  inside  the  staminal  tube;  but  the  a[)ex  still 
remains  in  contact,  so  that  after  the  style  branches  have  become 
quite  clear  of  the  tube,  the  branches,  still  together  at  the  a\iex,  form 
a  diamond- shaped  termination  tu  the  style.  If  a  lauce  separates 
the  mass  of  pollen,  and  thus  liberates  the  apices,  the  style  branches 
fly  back  with  considerable  force. 

The  style  branches,  after  being  drawn  down  into  the  corolla  tube, 
were  still  of  the  same  projwrtiouate  length  with  the  undivided  por- 
tion of  the  style,  as  when  fully  expanded  :  again  showing  that  the 
withdrawal  was  not  due  to  any  irritating  or  contracting  power  at 
the  base,  but  to  a  uniform  shriveling  in  all  its  parts.  These 
advances  of  the  different  parts  of  flowers  and  rests  while  others 
advance,  are  extremely  interesting.  It  is  now  twenty-three  years  since 
I  recorded  similar  behavior  in  the  flowers  of  the  compass  plant,  Sil- 
phium  laciitiatum,'  and  I  regret  that  neither  I  nor  others  have  fol> 
lowed  far  in  the  path  of  observation  there  marked  out. 

FlOCCOSE  LeaVK8  of  AntENNARIA  FI.ANTAG  INI  folia. 

In  the  midst  of  a  large  quantity  of  Anlennaria  plantaginifolia  in 
Mount  Desert  Lsland,  Me.,  while  numbers  had  the  leaves  green  oo 
the  upper  surface,  many  plants  were  so  densely  floccose  that  no 
green  con  Id  he  seen.  The  deprivation  of  the  light  was  complete,  and 
I  could  Ibrm  no  conception  as  lo  how  the  green  could  he  equally 
dense  beneath  this  thick  growth  of  wood,  as  in  the  leaves  exposed. 
The  text-books  say  "  leaves  silky-woolly  when  young,  at  length  green 
above."     Hut  the  woolly  plants  seem  woolly  to  the  last,  while  the 
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green-surfaced  leaves  seem  on  wholly  different  plants.  The  latter 
bas  undulate,  and  occasionally  crenate  serrate,  leaves ;  and  the  leaves 
are  minutely  dotted  in  places  where  hair  should  have  grown. 

Endurance  of  Portulaca  oleracea. 

In  early  autumn  light  white  frosts  occur,  the  tenderer  plants 
being  injured  in  patches.  Blackened  leaves  occur  at  intervals, 
and  considerable  areas  will  have  escaped,  though  of  the  same 
species  as  those  injured.  This  Erratic  character  of  an  early  light 
frost  is  usually  referred  to  atmospheric  currents,  the  atmosphere 
being  a  trifle  higher  or  lower  according  as  injury  or  escape  from 
injury  may  result.  This  is  pt-obably  the  case,  though  no  absolute 
tests  by  self  registering  thermometers  have  been  made  to  my  knt)wl- 
edge.  • 

After  one  of  these  early  frosts,  the  past  October,  I  noted  that  a 
large  area  covered  with  Portulaca  oleracea,  the  common  Purslane, 
had  a  large  number  blackened  by  frost,  while  possibly  an  equal 
number  were  unharmed.  I  was  about  passing  over  the  fact  under 
the  explanation  already  noted,  when  I  observed  that  in  many 
instances  healthy  plants  and  plants  blackened  by  frost  would  be 
found  together,  their  branches  interlacing.  In  every  case  of  the 
kind  examined,  not  a  single  leaf  would  be  injured  in  the  one  case, 
while  in  the  other  case  the  whole  plant  would  be  destroyed.  The 
destruction  in  these  cases  could  not  have  been  by  any  variation  in 
the  intensity  of  the  cold  wave,  but  must  have  been  from  a  less 
power  of  resistance  in  the  plant  itself. 

The  facts  detailed  furnish  valuable  lessons  and  suggestions.  May 
not  the  varying  eflects  of  a  first  "  white  frost "  be  as  often  from 
varying  powers  of  resistance  as  from  varying  intensities  of  the  cold 
wave? 

Again  it  is  frequent  to  have  increased  hardiness,  as  well  as  many 
other  characteristics,  referred  to  the  effects  of  environment.  As  the 
plants  here,  and  their  ancestors  for  many  generations,  must  have 
been  under  like  conditions,  the  unequal  results  can  scarcely  be 
attributed  to  environment,  but  to  the  elasticity  of  character  pos- 
sessed by  the  whole  organized  world.  In  Portulaca  oleracea  we  may 
safely  say  some  plants  are  hardier  than  others ;  yet  over  the  whole 
northern  world  where  it  is  found,  the  plants  are  yet  totally  destroyed 
by  a  comparatively  light  frost.  Ages  of  existence  under  severe 
climatic  conditions  have  not  rendered  it,  on  the  whole,  hardier  than 


ventured  on  its  hyperborean  march, — for  the  great 

imily  ia  uodoubtedly  subtropical.      The  seeds  of  thU 

nta  with  a  similar  home,  are  frost-proof.    They  will 

g     und,  under  any  degree  of  frost.     Hence  sub-tropical 

^nnt  CUD  perfect  tlieir  seeds  before  frost  arrives,  can  travel 

lorthward.      It  is  to  this  power  and  uot  to  any  change  of 

haracter  by  environment  that  the  northward  march  of 

;8  hoa  been  due. 

RLY  FERTILIZATrON  OF  SCUTELLARIA  OALERICULATA. 

Wishing  to  study  the  teleology  of  the  crest  or  pouch  on  the  calyx 
lobe  of  Scutellaria,  a  large  number  of  specimens  of  S.  galericnlata 
D  various  stages  of  growth  were  collected  at  Seal  Harbor,  Me.,  on 
July  13.  No  additional  light  could  be  thrown  on  the  purpose  of 
this  curious  process,  but  some  facts  not  generally  known  in  relation 
to  the  behavior  of  the  flower  during  anthesis  were  noted  aa  being 
worth  recording. 

Of  all  authors  at  the  command  of  the  writer,  Brorafield'  is  the 
only  one  that  notes  in  this  species  that  "  the  stamens  as  well  as  the 
style  included,  and  lodged  with  it  in  the  oblong  inflated  coDvesity 
or  crown  of  the  ujiper  lip."  I  had  noticed  thiit  evi-ry  flower  was 
fertile,  and  from  this  inferred  self-fertilization.  The  style  is  never 
longer  than  tlie  stamens,  and  the  anthers  and  upper  portion  of  the 
style  are  bound  together  in  their  "  lodging."  The  anthers  burst 
their  saca  simultaneously  with  the  expansion  of  the  flower,  and 
cover  the  whole  upper  portion  of  the  style  with  jwllcii.  Portions  of 
the  corolla  fold  so  ligbtlv  over  the  upper  portions  of  stamens  and 
style  that  no  insect  can  reach  them.  Even  when  an  attempt  is 
made  to  press  ojwn  this  portion  of  the  corolla  with  a  light  twig,  the 
expansion  is  unwillingly  {Krformed. 

A  remarkable  circumstance  is  that  the  flower  falls  soon  af^r  full 
expansion,  carrying  the  style  with  it,  thus  showing  that  full  fertili- 
zation of  the  ovarium  bad  already  taken  place.  It  is  probable  that 
the  pollen  grains  are  active  much  earlier  in  the  uno[)CDed  flower, 
than  seemed  to  be  the  case  from  my  few  hours  of  observation. 

FkRTII.IZATIOS  of  TitlFOI.ICM  PRATESSK. 

At  my  own  residence,  Philadelphia,  I  have  never  been  able  to 
notice  liumblc-WsenteringHedClovcrby  the  moulh  of  the  corolla, 
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^all  that  I  have  seen  visiting  the  flowers  perforate  the  tube.  It  was 

interesting  to  note  at  Seal  Harbor,  that  the  species  comparatively 
abundant  on  July  13,  always  entered  by  the  mouth.  I  could  find 
no  flowers  with  the  corolla  tube  perforated.  It  was  interesting  fur- 
ther to  note  that  though  there  were  cases  of  light  colored  flowers, 
the  prevailing  tint  was  of  a  much  brighter  rose  than  clover  fields 
farther  south  present 
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August  1. 
Rev.  Hesby  C.  McCook,  Yice-PresideDt,  in  the  chair. 
Eight  peraone  present. 

A  [laper  under  the  following  title  was  presented  for  publication 
"  Certain  Sand  Mounds  of  the  St,  John's  River,  Florida.    Pari 
jy  Clarence  B.  Jloore. 

August  8. 
Mr.  Charles  i^IORRis  in  the  chair. 
Eleven  persons  present. 


August  15. 
Mr.  UsELMA  C.  Smith  in  the  chair. 
Twenty-two  persons  present. 

The  Publicalion  Committee  reported  in  fevor  of  pubtiahing  C; 
paper  by  Clarence  B.  Moore  entitled  "  Certain  Sand  Mounds  of  t.^ 
6t.  John's  River,  Florida,  Part  I,"  as  the  first  paper  of  Volume 
of  the  Journal  of  the  Academy. 

Eemarh  on  a  New  Spedet  of  Cypnxa. — Mb.  Jobs  Fobd,  in  j 
senting  the  types  of  a  new  species  of  Cypraa  remarked  that  I 

confhisions  regarding'  [heir  distinctive  Pi>e<.'ific  charai'ter  wen  ' 
upon  the  turel'ul  study  of  a  iar^'e  numher  of  s)ie<:iiin:us  of  vnrin" 
sizes  and  stages  of  growth,  all  of  which  could  be  readily  separate 
from  any  other  sjiecics  beloDgiii^  to  the  genus. 

Id  the  first  description,  puldislied  by  hiio  in  The  Nautilus,  Pel— 
1893,  the  shells  were  defined  as  a  variety  of  C.  cruenta  Gmel.,  tlr 
suggestion  being  made,  however,  that  most  students  would  ha» 
given  them  specilic  standing.  For  this  reason  this  change  has  sin^ 
been  made,  and  any  further  reference  to  their  previous  variets- 
standing  i^  deemed  unnecessary.  It  may  he  said,  however,  ths 
the  shell  appears  to  have  been  figured  by  Kiener'  as  a  variety  • 
C.  mi-ioUiriii  Lnnt.  ( C.  cni«i((o  Gmel.)  and  possihly  by  Sowerbj* 
aud  Melvill,''  the  two  latter  authors  apparently  differing  in  opini 
as   to   its   relative    varietal    standing,    the   former   referring  it 


-  tb* 
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O  eaurUa  Linn.  Melvill,  if  one  may  judge  by  hie  published  state- 
xnent,  appearing  somewhat  doubtful  as  to  whether  it  was  the  off- 
Bpriog  of  C.  eruenla,  of  C  caurica,  or  of  both  apeciee. 

No  description  of  the  shell  other  than  that  published  by  the 
speaker,  wasgiveo  untilJuly,  1893,  when  a  Bumtnar;^  of  the  speaker's 
oDoervatioDS  over  Mr.  Melvill's  signature  appeared  in  the  Quarterly 
(English)  Journal  of  Coochology, 

The  full  description  of  the  species  (published  in  The  Nautilus, 
August,  18&2,)  is  as  follows  :— 

Cypb*-^  Greeoori  Ford,  n,  sp. 

Shell  depressed,  orbicular  oval  in  form,  callus  on  the  sides  and 
ends  remarkably  thickened.  That  on  the  sides  lieht  salmon  in  color, 
with  irregular  purple-brown  spots,  having  a  blotchy  appearance. 
Dorsal  surface  similar  to  that  of  erueiita,  but  lacking  the  whitish 
spots  typically  present  in  that  species.  Base  semi -translucent,  spot- 
less, dark  buff  or  saimou  colored,  darkest  in  the  interstices.  Teeth 
on  outer  lip  very  strong,  long  and  whitish  ;  ou  inner  lip  finer,  with 
exception  of  the  anterior  fold  and  one  or  two  adjacent  teeth,  the  first 
of  these  latter  being  very  prominent  and  notably  transverse.  Space 
between  the  anterior  fold  and  the  following  tooth  wide  and  bright 
red  ;  posterior  teeth  of  inner  lip  prolonged  outward  upon  the  base. 
Dimensions  of  average  specimen  :  length  1^,  breadth  i  inch. 


That  C.  Greegori  is  more  nearly  related  to  C.  cruenta  than  to 
any  other  species,  Mr.  Ford  had  no  doubt.  Nevertheless,  the  fact 
remains  that  the  former  possesses  several  characters  altogether 
distinct  from  those  belonging  to  the  latter. 

C  Oreegori  is  for  instance,  more  translucent,  less  variable,  more 
ru^ed,  much  smaller  and  rounder  in  form,  different  in  general 
color,  and  in  the  peculiar  variations  of  the  teeth;  also  in  the 
remarkable  thickness  and  brilliancy  of  the  callus  with  which  it  is 
rimmed. 

With  exception  of  one  poor  specimen,  the  shell  was  unknown  to 
the  late  Mr.  Tryon,  and  ftr  the  same  reason  perhaps,  it  was  not 
noticed  by  Mr.  Roberts  in  his  catalogue  of  the  species. 


3r  hnd  good  reaeoBB  for  believing  that  Mr,  Tryon  had 

Ic  almoat  decided  to  uame  and  describe  this  one  poor 
a  new  species,  but  fiDally  concluded  that  the  matenal 
insufficient  for  th<?  purpose. 

jii  the  brilliant  suite  of  specimene  now  in  the  Academy, 

\y  that  he  would  have  hesitated  a  moment  to  follow 

r^i  inieution.    The  shells  are  doubtless  quite  rare  in  oollections. 

in  the  United  States  and  Europe,  those  known  here,  in  fact, 

ing  chiefly  come  in  one  lot  of  mixed  speeies  of  Cyprrta,  from 

them  India  and  Ceylon.    The  latter  region,  judging  from  all 

ailable  evidence,  may  be  considered  the  habitat  of  the  species. 

It  may  be  safely  said  that  among  all  the  smaller  species  of  Cypnea 

none  are  more  brilliant  or  more  distinctly  specific  than  C.  Greegori 

Ford.    It  is  not  strange  therefore  that  this  new  species  has  already 

been  endorsed  by  a  number  of  our  most  eminent  concholo^ts. 


Mr.  Lewis  Wooi.MAN  in  the  chair. 

Eleven  persons  present. 

AnauaT  29. 
Mr.  Lewib  Woolman  in  the  chair. 
Thirteen  persons  present. 

A  paper  entitled  "  Change  with  Age  in  the   Radula  of  Land- 
Mollusca,"  by  V.  Sterki,  was  presented  for  publication. 
The  following  was  ordered  to  be  printed  r — 
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NOTES  OH  THE  PHYSICAL  GEOGRAPHY  OF  TEXAS. 

By  Ralph  S.  Tarr. 

Preface. 

This  paper  is  based  in  part  upon  personal  observation,  in  part 

upon  the  published  results  of  others.*    Free  use  has  been  made  of 

^he  results  of  the  several  geologists  who  have  studied  the  Texas 

•■^ion,  and  in  most  cases  direct  reference  has  been  made  to  the 

sources  of  information.     I  am  particularly  indebted  to  the  publica- 

tionsof  Prof.  R.  T.  Hill  for  many  geological  facts  and  interpretation s, 

chiefly  in  the  Cretaceous  regions  where  this  author  has  done  so  much 

valuable  work.     With  few  exceptions,  however,  the  work  done  by 

others  has  been  geological  rather  than    physiographic,   and   con- 

®^uently  I  have  been  in  many  cases  forced  to  rely  upon  my  own 

observations  alone.     Since  these  were  made  in  sections  only,  it  has 

'^ot  been  possible  in  all  cases  to  make  the  results  as  definite  as 

^ould  be  desired.     My  observations  were  made  in  1889  and  1890, 

^*ie  time  occupied  in  field  work  being  almost  eight  months,  the 

larger  part  of  which  was  spent  in   the   Central   Denuded   Area. 

Aside  from  this  and  short  excursions  and  railroad  journeys,  I  also 

^*^ade  a  wagon  journey  across  the  State  of  Texas  from  north  of 

-Austin  to  the  Guadalupe  Mountains  in  the  Trans- Pecos  region,  and 

®pent  several  weeks  in  and  about  these  mountains. 

-The  results  embodied  herein  must  therefore  be  understood  to  be 
^"G  results  of  reconnoissance, — preliminary  exploration  of  a  great 
^^d  interesting  field.  Were  it  possible  that  in  the  future  I  should 
^^iQ  have  the  opportunity  of  studying  the  region  I  would  delay 

"^  publication  of  this  still  longer;  but  this  seems  to  be  entirely 
^^t  of  the  question,  and  I  believe  that  I  am  justified  in  placing  the 

^^Its  of  my  study  on  record  to  serve  as  a  possible  basis  for  future 

Part  I. — General  Description. 

1.— CJeneral  Gecxjraphv.^ 

C<»)  Topography, — The  State  of  Texas   consists,   in   the  portion 
*^ich  lies  east  of  the  Pecos  river,  of  a  series  of  plains,  and  west  of 


^  The  appended  bil)lio«;raphy  is  a  pattial  list  of  works  consulted. 
^      'I  shall  follow  in  general  the  classification  offered  by  Prof.  R.  T.  Hill,  (Am. 
/J*^ol.,  V,  1890t  pp.  9-29,)  since  this  is  the  only  classification  offered,  and  is  both 
*tural  and  accurate. 
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thut  river  of  a  great  plateau  broken  by  mountain  ranges,  southern 
spurs  of  the  Rooky  mountains.  The  plain  east  of  the  Pecos  is 
hf  in  oniy  one  place,  where  the  Pala;ozoic  rocks  are  exposed 
li'  ,  jemovil  of  the  Cretaceoua  covering,  and  this  has  been  called 
■feasor  Hill,  the  Central  Denuded  Area. 

Gn'f  coast  are  the  Quaternary  beds,  forming  the  Coastal 
a  ;reat,  level  tract  of  land  chiefly  swampy  and  but 
Bvated  above  the  Gulf.  A  forested  region  of  Tertiary 
I  ..  _aii  claya,  carved  into  gently  undulating  topography  is 
i  rposed  between  the  Coastal  Prairies  and  the  great  Cretaceous 
plum.  The  Cretaceous  plain,  commen^.ng  at  an  elevation,  in  the 
vicinity  of  Austin,  of  not  far  from  four  hundred  feet,  though  vary- 
ing iu  differeat  parts,  forma  one  of  the  greatest  geographical  units  of 
Texas.  It  ia  a  treeless  prairie,  with  a  few  exceptiona,  and  occupies 
nearly  one  fourth  of  the  state,  rising  gradually  away  from  the  coast 
and  reaching  an  elevation  of  two  thousand  feet  and  more. 

Partly  enclosed  in  this  Prairie  is  the  Central  Denuded  Area,  a 
region  of  hilly,  sparrjely  forested  Carboniferous  and  older  rocks, 
which  to  the  west  merge  into  the  Red  Beds  of  Permian  age.  These 
beds  on  the  east  have  something  of  the  topographic  diversity  of  the 
older  rocks,  but  to  the  west  change  gradually  in  topographic  form 
and  merge,  geographically,  ulraost  imperceptibly  into  the  lake  or 
inland  sea  beds  of  the  Staked  Plains,  the  Llano  Estacado.  These 
plains,  treeless  and  arid,  form  a  true  plateau  with  an  elevation  of 
from  3,000  to  4,500  feel.  The  Pecos  river  flows  along  the  base  of 
the  Llano  Estacado  plateau  which  ends  abruptly  in  a  steep  west 
facing  escarpment.  To  the  west  there  is  another  plateau,  broken  by 
mountain  ranges,  the  TranS'Pecos  Mountain  and  Basin  region  of 
Hill. 

There  are,  therefore,  six  great  topographic  divisions  In  Texas: — 
1st,  the  Coastal  Prairies;  2nd,  the  Rollhig  Forested  Terliary  Area ; 
3rd,  the  Grand  Prairie;  4th,  the  Central  Denuded  Area;  5th,  the 
Llano  Estacado;  6th,  the  TrausPecos  Mountain  and  Basin  Region. 
To  this  might  be  added  many  minor  divisions  dependent  upon  minor 
topographical  or  geographical  features.  East  of  the  Pecos  the  coun- 
try is  one  of  plateaus,  plains,  and  prairies,  forested  only  In  one  of  its 
parts  (with  one  or  two  exceptions  to  be  hereafter  noted).  The  Cen- 
tral Denuded  Area  alone  is  iiilly  and  in  no  place  are  there  mount- 
ains^. Buttes,  fhicfly  of  Cretaceous  strata,  form  the  only  striking 
ek'Viitious  and  these  are  dignified  by  the  name  of  luoiintains  by  the 
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settlers,  in  the  absence  of  more  striking  elevations.     West  of  the  Pe- 
cos the  country  is  truly  mountainous. 

(6)  Drainage, — The  drainage  naturally  falls  into  two  classes,  the 
western,  including  the  Rio  Grande  and  Rio  Pecos  which  receive 
their  water  supply  from  the  mountains  of  New  Mexico,  and  whose 
Texas  tributaries  are  withered  channels  favored  with  water  only  at 
rare  intervals;  and  secondly,  those  of  the  east,  including  the  Color- 
ado and  Brazos,  whose  headwaters  are  withered  channels  in  the  Llano 
£stacado  and  the  Permian  plain,  and  whose  lower  tributaries,  flow- 
ing in  a  humid  or  sub-humid  climate,  are  the  source  of  constant  sup- 
ply. 

2. — General  Climatic  CoNonioNs. 

Texas  is  humid  in  the  east,  excessively  so  near  the  Gulf  Coast. 
The  climate  in  this  region,  for  instance  near  Galveston,  is  semi- 
tropical.  Proceeding  inland,  with  increasing  elevation  comes  more 
temperate  conditions.  Snow  falls,  and  frost  occurs  in  the  greater 
part  of  the  State,  this  being  due  to  the  cold  north  winds,  "  the 
northers"  which  are  not  uncommon  during  the  winter.  Even  as 
near  the  coast  as  Austin  the  decrease  in  rainfall  is  noticeable,  and 
it  is  necessary  to  travel  inland  from  here  but  a  hundred  miles  or  so 
to  reach  a  subhumid  belt.  The  town  of  Abilene  lies  in  this  sub- 
humid  region,  and  to  the  west  of  this  the  climate  becomes  rapidly 
more  arid  until  truly  arid  conditions  are  met  with,  and  with  this 
change  there  is  a  change  in  the  character  of  vegetation.  The  Trans- 
Pecos  region  is  arid,  so  is  the  Llano  Estacado  and  the  western 
Permian.     More  than  a  third  of  the  State  is  arid  or  subhumid. 

3. — General  Geologic  and  Geographic  Development. 

(a)  Pre- Carboniferous  Land,  —  This  statement  is  necessarily 
generalized  and,  with  the  present  imperfect  state  of  our  knowledge 
of  the  geology  of  large  parts  of  Texas,  it  may  in  some  details  be 
incomplete.  I  shall  attempt  nothing  more  than  seems  warranted 
by  the  facts  at  present  at  hand ;  but  these  are  sufficient  for  our 
present  purpose  which  is  to  trace  the  general  development  of  the 
Texas  region. 

The  oldest  part  of  Texas  is  the  Central  Denuded  Area,  and  this 
has  had  a  very  complicated  history.  There  is  a  Pre-Cambrian  area, 
referred  by  Mr.  Walcott  to  lower  Cambrian*  and  later  to  Algonkian* 


»  Am.  J.  Sci.,  XXVIII,  1884.  pp.  431-33. 

*  Bull.  U.  S.  Geol.  Survey,  No.  30,  1886,  pp.  57-64. 


^1  H  PROCEEDISOS  OF  THE  ACADEUY  OF 


ii(:e  imd  wbich  Dr.  Comstock^  considers  true  Archeaii.     Tbe  extent 
fif  this  area  is  at  present  limited  and  there  is  no  means  of  deiermin- 
iug  its  former  boundaries.     The  strata  are  highly  iiietaninrphos^d, 
in  part  by  intrusions  of  Plutonic  rocks.    About  this  core  are  Cumbrian 
and  Silurian  strata,  according  to  Dr.  Comstock  folded  and  faultf^din  J 
an  extremely  complicated  manner.    Tlieee  older  rocks  ubtaluetl  niu«tfl 
of  their  complication  and  metamorpbism  before  the  beginning  of.  J 
the  Carboniferous  period,  for  the  strala  of  the  latter  s^fe  rest  with 
marked  unconformity  on  the  northern  slopes  of  tbe  Silurian  hill?. 

What  ivaa  the  limit  of  this  P re-Carboniferous  laud  we  have  no 
exact  means  of  determining,  but  that  the  present  exposure  by  no 
means  expresses  the  original  extent  of  outcrop  seems  certain  from 
the  vast  quantities  of  material  in  tbe  Carboniferous  and  later  strata. 
Moreover  the  conglomeratic  and  sandy  nature  of  the  lower  Carbon- 
iferous deposits,  along  their  eastern  margin,  indicates  very  strongly 
that  beneath  the  Cretaceous  not  far  distant  from  this,  the  older 
land  exists.  I  believe  it  more  than  possible  that  this  buried  land 
e!f  tended  to  the  areas  of  Indian  Territory  and  Arkansas,  thus  con- 
necting them  with  the  central  core  of  Texas. 

Be  this  as  it  may,  there  was,  in  one  port  at  least,  a  land  area  in 
immediate  Pre-Carboniferous  time.  This  land  was  mountainous  in 
type,  so  far  as  structure  is  concerned,  and  had  practically  its 
present  degree  of  metamorpbism."  Whether  the  land  was  topo- 
graphically mountainous  or  not  I  cannot  say.  It  certainly  was  not 
HO  in  the  immediate  neighborhood  of  the  Carboniferous,  for  the 
valleys  and  hills  which  were  buried  beneatli  the  Carboniferous  strata 
were  low  and  well  rounded,  being  mature  iu  type,  much  more  mature 
than  the  present  topography  of  the  same  district,  and  quile  closely 
like  that  of  the  le.ss  hilly  parts  of  New  England.  For  this  reastm 
I  as.sume  that  all  the  land  in  tbe  neighborhood  had  undergone  long 
continued  denudation  and  was  mature  in  geogniphic  form.  It  was 
a  mountainous  area  worn  to  its  roots  in  Pre-Carboniferous  time. 

(6)  Carbon  if eroiu  Modification  of  tin- o/>h:r  Pohvoioic  /^itd.— The 
next  event  in  the  history  is  the  oncoming  of  tbe  Carboniferous  de- 
pression and  period  of  sedimentation,  a  jieriod  introduced  apparently 
in  Sub-Carhoniferous  times  and  continuing  with  slight  interruption 
to  the  closi'  of  the  Permian.     The  evidence  of  a  Suh-Carhoniferous 
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bed  consists,  so  far  as  worked  out,  in  an  UDCODformitj  of  marked 
extent  between  a  series  of  limestone  and  an  overlying  series  of  sand- 
stone and  limestones,  an  unconformity  in  which  more  than  4,500  feet 
of  upper  Carboniferous  beds  are  involved.  ^  These  lower  beds  and 
the  upper  Carboniferous  beds,  filling,  at  the  shore  line,  the  bays  of 
the  older  land,  extended  far  to  the  westward  and  were  represented  in 
west  Texas,  in  the  Trans-Peoos  region,  by  the  deeper  water  strata 
which  form  the  present  Guadalupe  Mountains.  At  first  the  deposits 
were  those  of  an  open  sea  but  in  the  upper  beds  different  conditions 
are  indicated. 

That  part  of  the  Carboniferous  which  lies  immediately  beneath 
the  Permian,  and  which  I  have  called  the  Coleman  division  of  the 
Texas  Carboniferous  indicates  mediterranean   conditions,  a  fore- 
shadowing of  the  oncoming  of  the  Permian  inland  sea.     The  older 
liuid  was  skirted  by  a  coastal  strip  formed  by  the  recent  Carbonifer- 
<Hi8  strata  now  elevated  above  sea  level.    There  was  a  gathering  in  of 
shore  lines,  and  I  conceive  the  conditions  of  this  period  to  have  been 
Hot  unlike  those  of  the  present  Gulf  of  Mexico.     The  southern  and 
northern  shores  were  older  Palseozoic  rocks  skirted  by  a  coastal  strip 
oF  Carboniferous  strata,  and  these  two  areas  were  now,  if  not  before* 
connected  areas.     The  other  enclosing  sides  are  at  present  unknown.** 
The  gathering  in  of  shore  lines  thus  early  indicated,  continued  with 
no  break,  or  at  most  with  only  a  slight  break,  until  a  completely 
land  locked  sea  was  formed.     In  this  the  Red  Beds  of  Permian  age* 
consisting  of  a  series  of  inland  sea  deposits,  frequently  gypsum  bear- 
ing and  saliferous,  were  deposited.     These  salt  bearing  beds  more- 
over indicate  an  arid  climate  for  this  section,  which  would  lead  us  to 
infer  a  considerable  area  of  laud.     The  land  was  made,  however, 
"Without  distortion  of  noticeable  extent,  except  possibly  in  the  older 
Silurian  and  pre-Silurian  strata. 

(c)  Jura-Trias  Period  of  Denudation. — The  condition  oi'  Texas 
during  the  Jura-Trias  period  is  but  vaguely  understood.  In  the 
^Bxa  it  was  a  land  area,  and  the  denudation  of  the  period  reduced 
^^  'Well  down  to  base-level.      This  is  proved  by  the  contact  of  the 

'Tarr,  l^^t  Ann..  Rcpt.,  Cieol.  Survey  Texas,  1889,  pp.  201-203. 
Tarr,  Am.  J.  Sci.,  XL.,  p.  404. 
Tarr,  Am.  J.  Sci.,  XLIU  ,  1892,  pp.  9-12. 
Tarr,  Am.  Gcol.  Sept.,  1890,  pp.  145-153. 

'  For  a  more  complete  discussion  of  this  phase  of  the  problem  I  refer  lo  an 
•^clc  by  the  author  on  "The  Permian  of  Texas,"  Am.  J.  Sci.,  XLIIl,  Jan. 
*«»2.pp  9-12. 
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Cretaceous  overlap,  which  is  everywhere,  on  tlie  Carboniferous,  n 
gently  undulating  line,  with  no  sharply  flefiuec)  buried  topographic 
fenture^.  It  was  a  plain  and  probahl)-  u  buse-leveled  plain.  The 
older  Palajozoic  core  fiirmed  the  highland?  of  the  region,  and  here, 
in  consequence  of  the  harder  nature  of  the  rocks  and  their  mure 
variable  character  with  reference  to  hardness  and  altitude,  the 
to]iagraphy  was  distinctly  more  diversified. 

((/)  CrHaeeous  Snbiiiileiice. — With  the  beginning  of  the  Cretaceous 
period  there  came  an  extensive  and  rapid"  Bubsidence,  during  which 
both  the  upper  and  the  lower  Cretaceons  beds  were  deposited.  The 
history  of  this  period  has  been  so  fully  worked  out  by  Prof  Hill  and 
so  clearly  described  by  biui  in  various  places  that  I  shall  do  no 
more  than  state  the  fact.  This  part  of  the  history  of  Texas  is  already 
known  to  geologists.  The  several  thousand  feet  of  Cretaceous  com< 
pletely  buried  the  older  Palseozoic  land  as  first  pointed  out  by  Pmf. 
Hill."'  This  fact  has  been  disputed  by  Dr.  Coinstock"  who  has  spent 
severat  years  in  a  study  of  the  older  Palieozoic  rocks  of  the  Central 
Denuded  Area.  Prof.  Hill  reiterates  his  statement  later  and  is  sup- 
ported in  the  conelusion  by  Mr.  Walcott"  and  Dr.  Curtice,"  I  have 
studied  the  problem  from  a  standpoint  different  from  tbat  of  the 
geologists  above  referred  to  and  am  convinced  of  the  accuracy  of 
Prof.  Hill's  deductions,  and,  in  the  paper  on  this  suliject  above  referred 
to,  have  given  my  reasons  for  this  conclusion,  these  being  both 
geographic  and  geologic.  Since  they  do  not  fall  within  the  scope 
planned  for  this  paper  I  make  no  further  reference  to  them  here. 

This  complete  transformation  of  a  large  area  of  nearly  base- 
leveled  land  to  a  condition  of  deep  sea  sedimentation  lasted  until  mid 
Cretaceous  time  when  there  was  an  elevation  followed  by  another 
depression  in  which  the  upper  Cretaceous  bed:-  were  formed.  There 
was  at  this  time,  that  is  during  the  up]>er  Cretaceous  epoch,  a  period 
of  volcanic  eruption  in  the  vicinity  of  and  southwest  of  Austin,  the 
relics  of  which  remain  now  aa  tow  necks  of  nepheline  basalt. 
The-ie,  the  Sbumard  Knobs,  are,  according  to  Hill,  "  marine  vol- 
canoes in  the  Cretaceous  Sea. 

"  For  i>roofs  of  [he  ia|iid  suli.Klcnct  1  rrftr  lo  an  aiiicle  bj  iht  author  in  t!ie 

I"  Am.J.  Sci!.'xX\v"lI,  1S8».  |i  IJS.I. 

'  '  Kir-l  Ann.  Ke[it.,  Tenas  (icol.  Survey,  ISS!).  [,j,.  SLt-^IS. 

Sccoiui  Ann.  R-pr..  Texas  (ieol.  Survey,  ISQii.  [.]'■  e«3-H(il. 
•'  Hi.il,  Geol,  So:.  Am,,  ISiH).  Vol.  II,,  [ip,  .il"J-3. 
"  Dull.  Ccol,  Sot,  Am,,  l.slHI,  V,^l.,  II..  |>p.  .iLT,-s. 
•    Aiti.  ilcol.  \u..  lS!iO,p|..  :.'8(i--2!il.'. 
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(e)  Pod  Cretaceous  Changes, — With  the  close  of  the  Cretaceous 
period  of  deposition  there  began  the  mountain  building  work  which 
culmiuated  in  the  formation  of  the  Rocky  Mountains  and  to  which 
the  present  form  of  Texas  is  in  large  measure  due.  In  the 
the  East  it  caused  the  bodily  uplift  of  the  great  Cretaceous  plain, 
the  remnant  of  which  forms  the  Grand  Prairie.  An  extensive  fault, 
the  Balcones  fault  of  Hill,  occurred  possibly  at  this  time,  and  is  at 
present  an  important  feature  in  the  topography  of  eastern  Texas. 
It  is,  however,  such  a  striking  feature  and  so  well  marked  that  it  more 
probably  occurred  during  the  Tertiary  or  possibly  even  during  the 
Quaternary  uplift,  to  be  mentioned  presently. 

The  Rocky  Mountain  uplift  which  formed  the  plateaus  and  plains 
of  central  Texas,  by  a  bodily  uplift  more  pronounced  in  the  west, 
*ook,  in  the  Trans-Pecos  region,  the  form  of  mountain  building. 
Little  is  known  of  these  mountains,  but  the  Guadalupe  Mountains 
which  the  author  has  studied,  are  monoclinal  in  structure,  faulted  on 
the  western  side.  Others  are  more  complicated,  and  some  are  asso- 
ciated with  igneous  eruptions  or  intrusions.  Little  is  known  about 
this  region  other  than  that  it  is  a  mountain  range  and  basin  region 
*n  which  Tertiary  lakes  lingered  until  the  period  of  Quaternary  des- 
sication  caused  them  to  disappear. 

A  period  of  sedimentation  following  the  Cretaceous  uplift  admit- 
ted of  the  deposition  of  the  Tertiary  clays  and  sands,  which,  by  their 
elevation,  added  another  strip  to  the  Texas  region,  that  which  Prof. 
^ill  has  designated  the  Eocene  Lignite  or  Forest  region.      Again, 
]^  Quaternary  time,  another  strip  was  added,  and  the  Coastal  Prairie 
*®  so  recent  that  shells  now  living  in  the  Gulf  are  enclosed  in  the 
^J^ta  as  fossils.    A  slight  submergence  of  very  recent  date  is  indi- 
cted by  the  fjorded  character  of  the  streams  on  the  Texas  coast. 
The  Llano  Estacado  plateau  is  said  by  Prof  HilP^  to  be  capped 
y  lacustrine  sediments  of  late  Tertiary  or  Quaternary  age  and  this 
'^riug  another  chapter  in  the  history  of  Texas,  but  we  have  few 
^^tails  in  regard  to  this  most  interesting  episode. 

(/)  Post  Cretaceous  Drainage, — It  has  been  my  effort  in  the  pre- 
^^^ing  pages  to  trace  as  briefly  as  possible  the  geological  history 
^*  the  development  of  the  Texas  region — the  steps  by  which  it  has 
^Uae  to  assume  the  present  form.  The  minor  details  of  the  land 
^ulpturing  as  revealed  by  the  river  histories  registered  in  the  topo- 
Rfaphy  remain  to  be  considered.     A  few  general  points  on  the  sub- 

»»  Am.  Gcol.,  V,  181K),  pp.  21-1\K 
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i«  vel\  be  stated  here  before  taking  up  the  detailed  etud/. 

■  eJtceptionathis  study  is  of  necessity  confined  to  east  and 
centra  (ae  for  the  reBSoij  that  weat  TexBs,  or  Trans- Pecos  Tesa^ 
is    pm  Uy  an    unknown  land.      That  part  which  concerns  us  i 

inoiit  at  ttie  present  time,  in  tfae  portion  elevated  during  the  begin* 
niug  of  tbe  formation  of  the  Rocky  Mountains  as  a  great  plain, 
chiefly  if  not  entirely  Cretaceous  covered,  and  dipping  eastward. 
Upon  this  the  streams  have  developed,  being  revived  by  tbe  Tertiary 
and  Quaternary  uplift.  They  have  in  places  cut  through  the  Cret- 
aceous  covering  and,  in  the  Central  Denuded  Area,  have  revealed 
great  areas  of  huried  Polieozoic  rocks  upon  which  they  are  BUper- 
imposed.  The  reason  why  the  streams  have  cut  through  to  the 
PaliEoJioic  at  this  their  most  elevated  portion  is  not  now  dehnilely 
certain.  It  may  have  been  the  result  of  mere  chance,  or  it  may  be 
that  this  region,  having  a  tbiDuer  cover  than  tbe  other  region,  was 
first  reached,  and,  being  more  resisting  because  relatively  elevated 
and  diversified,  and  consequently  a  region  of  excessive  denudation, 
became  a  center  of  drainage.  Another  possibility  is  that  tbe 
Palieozoic  Highland  was  expressed  in  the  Cretaceous  sea  by  a  dome- 
like bulging  in  the  Cretaceous  sediments,  and  consequently  was  the 
first  land  to  be  made  and  the  first  and  most  rajiidly  denuded. 
For  a  discussion  of  the  .subject  I  refer  to  my  paper  on  the  Cretaceous 
Covering  of  the  Ceiiiral  Palieozoic  of  Texas.'" 

Part  II. — PnYsirH!HAriiic  Di':sckiition. 


The  different  geograpbio  units  aliove  mentioned  exhibit  different 
phenomena  and  it  seems,  therefore,  best  to  divide  the  discussion  so 
as  to  give  each  geographic  unit  a  separate  consideration.  This  divi- 
sion of  the  subject  cannot  be  adhered  to  rigidly  because  the  various 
regions  merge  one  into  the  other  and  the  physiography  of  one  very 
often  resembles  closely  that  of  another.  Yet  each  geographic  unit 
presents  unique  features  and,  for  this  reason,  it  seems  necessary  to 
consider  them  as  units.  Moreover  it  is  the  only  method  of  treat- 
ment which  seems  possible  without  the  introduction  of  much  confu- 
sion. 

2— Till.  IJUAltRNARV  1   OASTAL    i'HAIIilh,, 

(■i)   Giw/riifihlr  Desrriplioit.— Of  ihU  plain   IIill  writes,"  "  It  is 

!■  \l.l     llcol.,    V,  p,    ]['. 
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perhaps  the  best  example  of  a  newly  born  topographic  plain  in  this 

country."     Of  the  same  region  Penrose  says^*  "the  coast  prairies 

reach  inland  along  the  Sabine  about  fifty  miles,  but  as  we  go  west 

they  spread  farther  and  farther  toward  the  interior,  until  when  we 

come  to  the  Brazos,  they  reach  up  the  river  for  over  a  hundred 

miles.    Near  the  Gulf  shore  they  are  flat  and  low,  rising  twenty  to 

thirty  feet  above  the  water,  thickly  covered  with  grass  and  cut  by 

steep-sided  channels  of  many  rivers  and  creeks.      The  monotony  of 

the  scenery  is  broken  only  by  the  narrow  strips  of  timber  which  fol- 

iow  the  meandering  course  of  the  streams  down  toward  the  Gulf  of 

Mexico.  '*     On  its  inner  or  western  margin  it  becomes  undulating 

*Qci  merges  into  the  rolling  timber  area. 

M^here  I  crossed  the  plain  from  Houston  to  Galveston  it  is  little 
than  an  undrained  swamp.     The  steep-sided  stream  channels 
sunk  but  a  few  feet  beneath  the  surface  and  between  these  are 
flat-topped,  undrained  divides  upon  which  water  stands  dur- 
the  greater  part  of  the  year.     Rushes  and  swamp  grass  have 
ssion  and  even  cattle  And  the  plain  too  inhospitable  for  habita- 
Now  and  then,  though  very  rarely  even  along  the  railroad, 
dome  slight  elevation  a  settler  has  placed  his  house  and  a  few  cat- 
S^raze  in  the  vicinity.     Everywhere  else  there  is  one  monotonous 
^■^t.ch  of  dead-level  plain.     So  young  is  the  plain  that  recent  fossils 
f>Ye8ent  living  in  the  Gulf  are  preserved  in  the  prairie  strata. 
C  A)   Young,  Consequeniy  and  Extended  Drainage. — Two  types  of 
^rs  exist  upon  this  coastal  plain :  the  extended  rivers,  having 
supply  in  the  interior,  and  the  young  consequent  streams  which 
developing  between  these.     The  Brazos,  Colorado  and  Trinity 
instances  of  the  former  and  innumerable  creeks  are  examples  of 
^^^  latter. 

The  extended  rivers,  receiving  their  supply  of  water  and  sediment 

*^^Om  the  inland  plains,  reach  the  Quaternary  prairies  as  full  sized, 

^^11  developed  streams  and  they  monopolize  the  drainage  of  the 

V^in.     As   the  plain  was  elevated    they  grew  out  across  it   and 

^y  their  power,  resulting  from  size  and  priority  of  location,  they 

W'e  seized  upon  the  major  part  of  the  plain  as  their  own.     The 

extended  course  is  consequent  on  the  original  slope  of  the  plain ; 

that  is,  Gulf-ward.    In  the  spaces  left  undrained  by  these  larger  and 

stronger   rivers   consequent    streams   are    now  develoi)ing.      The 

extended  streams  grow  at  their  mouth,  the  smaller  young  streams 

'^'First  Am.  Rcpt.,  Texas  Geol.  Suney,  18S9,  p.  7. 
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are  growing  at  tlieir  lieadwateri.      The  time  of  occuimncy  by  these   i 
two  types  of  streams  has  l)eeii  so  short  that  the  iuterepaces  are  flat-    ' 
tojiped  nod  iindralned,  nod  the  chauuels  steep-sided  and  caflou* 
like. 

(c)  Eetaariiie  ComUlioii. — Evbd  in  this  brief  |3erio(l  the  streams  of  i 
the  coastal  prairie  have  been  subjected  to  an  accident.  All  the 
larger  streams  arc  at  their  mouths  estiiariiie.  They  are  also  flow- 
ing, even  on  the  plain  many  miles  from  the  »hore,  in  channels  with 
little  slope.  These  facts  record  a  slight  submergence  since  the 
greatest  elevation,  thongh  the  phenomenon  is  also  dne  in  part 
to  the  overburdened  condition  of  the  streams. 

(rf)  Young,  GrovHiiij  Coaal  Line. — The  extended  rivers  helped  to 
form  the  coastal  ptiiin  when  the  shore  line  was  farther  inland,  and 
they  are  now  at  work  with  the  aid  of  tides,  waves  and  currents  in 
the  construction  of  a  similar  plain  along  its  margin.  Each  large 
river  is  overburdened  with  sediment  derived  from  the  Tertiary 
clays,  the  Cretaceous,  and  Pal.Tozoic  rocks,  and  this  sediment  is 
being  used  by  the  waves  and  tides  in  the  construction  of  land.  Tha 
coast  line  ia  growing  outward.  Shoals,  bars,  and  islands  are  regis- 
ters of  this  growth,  and  the  beaches,  even  the  much  boasted  beach 
at  Galveston,  upon  which  the  surf  rolls  laden  and  muddy  with  river 
furnished  sediment,  show  the  progress  of  outward  growth.  The  har- 
bors of  Texas  exist  because  the  river  mouths  are  ijorded,  and 
because  protective  bars  and  islands  have  been  thrown  across  the 
months  of  the  estuaries,  by  the  currents  laden  with  sediment  brought 
down  by  the  rivers.  They  are  poor  harbors  because  the  excess  of 
sediment  thus  furnished  is  being  deposited  in  the  estuaries.  The 
engineering  improvements  proposed  for  the  harbors  of  the  Texas 
coast  must  take  into  account  this  outward  growth  of  the  coast 
line. 

The  bars  thrown  up  along  the  Gulf  coast  line  have  enclosed 
lagoons,  gometimes  quite  completely,  and  here  is  formed  one  of  the 
few  kinds  of  lacustrine  basins  in  Texas. 


(")  Tojioyriipliic  Degcripliou.—ThU  country  ''  consists  largely  of 
he  inshore  part  of  the  bottom  of  the  old  Tertiary  .Sea,  which  once 
'overed  the  whole  (i«lf  coast.     This  area  has  been  elevated  into  a 
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table-land  one  hundred  to  seven  hundred  feet  above  tlie  sea  level, 
sloping  gradually  to  the  southeast  and  emptying  its  waters  in  the 
same  direction  into  the  Gulf  of  Mexico.     Since  its  elevation  it  has 
undergone  great  erosion  and  is  still  being  denuded  at  a  tremendous 
rate.    The  strata  are  all  composed  of  sands  and  clays,  and  succumb 
very  readily  to  the  eroding  action  of  atmospheric  agencies.     The 
result  is  that  all  that  is  left  of  the  once  level  surface  of  this  table- 
land are  a  few  flat-topped  hills  and  ridges.     The  highest  points, 
locally  called  mountains,  are  buttes  or  mesas  having  their  summits 
capped  by  an  almost  horizontal  bed  of  iron  ore  or  sandstone,  and  to 
this  covering  they  owe  their  existence.     A  large  part  of  this  area  is 
*  heavily  timbered  region,  and  marks  the  southwestern  terminus  of 
the  great  Atlantic  timber  belt,  extending  from  the  Arctic  regions 
^oiitinuously  along  the  coast  of  the  Atlantic  Ocean  and  the  Gulf  of 
-'^^^e^cico  until  it  finally  disappears  in  the  mesquite  and  cactus  prai- 
'^^is  between  the  Colorado  River  and  the  Rio  Grande. 

C  ^)  Mature,  Consequent  and  Extended  Drainage, — The  conditions 
^^^^<5ribed  above,  under  the  Quaternary,  in  all  probability  are  repe- 
titions of  similar  conditions  in  the  Tertiary  area  in  earlier  times. 
*^i.s  area  is  composed  of  horizontal  and  cross-bedded  strata,  now 
^^"^'■^tly  consolidated  clays  and  sands,  which  undoubtedly  formed  a 
strip  at  the  close  of  the  late  Tertiary  uplift.     Streams  which 
1  developed  on  the  Cretaceous  plains  and  had  uncovered  portions 
tJie  buried  Palajozoic,  extended  across  the  coastal  strip  of  Ter- 
^^**^  strata,  and  between  them  young  consequent  streams  began 
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r  development.      The  Brazos,  Trinity  and  Colorado  were  here, 
i n  the  present  coastal  strip,  extended  rivers.    The  then  young 
sequent  streams  of  the  older  plain,  such  as  the  Neches  and  Ange- 
^  are  now  extended  across  the  Quaternary  plain. 
Ihe  elevation  of  the  old  coastal  strip  was  greater  than  that  of  the 
e  recent  one  for  it  now  rises  on  its  inner  margin,  in  some  places, 
^  an  elevation  of  seven  hundred  feet  above  sea  level  and  there  is 
^^idence  that  it  extended  farther  inland  at  one  time.     The  topo- 
graphic development  of  this  region  of  Tertiary  strata  has  proceeded 
^  the  point  of  producing  a  rolling  country  of  low  and  gently  slop- 
ing hills  with  broad  valleys.      In  other  words  it  has  proceeded  as 
&r  as  early  maturity.      It  may  seem  at  first  thought  that  this  is  at 
variance  with  the  description  of  the  Cretaceous  area  which  follows. 
Here  the  streams  are  topographically  young,  yet  this  land  is  vastly 
older.    This  apparent  anomaly  is  due  to  three  causes:   first,  the  fact 
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;  the  streams  on  tlie  Cretaceous  have  been  rejuvenated  by  the  late 
11  iry  and  Quaternary  elevation  in  the  first  of  which  the  area 
litiuKt  consideration  was  elevated  above  sea  level  as  n  young 
iinscnred  plain;  secondly,  that  the  streaTus  on  the  Tertiary  are 
chiefly  extended,  hence  well  developed  lower  portions  of  streams 
and  their  development  is  more  rapid  than  the  beudwater  streams 
which  are  ulao  higher  above  sea  level  and  hence  have  a  greater 
depth  to  cut  through  before  reaching  base  level;  and  thirdly, 
the  tact  that  the  Tertiary  strata  are  unconsolidated  while  those  of 
the  Cretaceous  are  in  large  j)art  indurated.  Topographic  age  is  a 
relative  term  varying  according  to  circumstances,  not  the  least 
important  of  which  is  the  character  of  the  strata.  In  sofl  strata 
topographic  maturity  will  lie  reached  much  sooner  than  in  hard 
strata,  other  conditions  being  equal. 

(c)  Origin  of  the  Flood  P/aitia.—The  broad  flood  plains  of  the 
forested  area  are  worthy  of  some  attention.  In  the  spring  and  early 
summer  such  streams  as  the  Brazos  in  this  region  overflow  their 
banks  and  transform  the  swiimpy  malarial  plaius  upon  either  side 
into  impassable  lakes,  very  much  as  does  the  Red  River  of  Arkan- 
sas. The  immediate  cause  of  this  is  the  excessive  floods  which  come 
from  the  rains  at  the  headwaters.  The  reason  why  such  excessive 
flooding  is  possible  is  that  the  rivers  of  Texas  are  overburdened 
streams.  The  sands  and  clays  of  the  Permian  and  Carboniferous 
areas  cause  the  streams  which  flow  through  them  to  be  overbur- 
dened far  up  toward  the  headwaters,  and  this  condition  continues 
and  increases  through  the  Cretaceous  and  Tertiary  areas.  In  the 
forested  region,  the  slope  being  diminished  as  the  sea  is  approached, 
much  of  the  sediment  burden  can  be  carried  no  further.  This  ten- 
dency to  deposit  the  sediment  in  the  stream  beds  has  been  exagger- 
ated by  the  recent  slight  submergence  indicated  by  the  Ijords  and 
estuaries  at  the  river  mouths  in  the  Quaternary  plain.  In  this  way 
the  deposits  near  the  mouths  of  the  streams  have  been  brought 
about  in  the  eflbrt  to  restore  the  profile  of  equililirinm,  and  secures 
chnnuel-way  to  the  sea  through  which  the  sediment  load  can  be 
transported.  Tliisestablishment  of  the  jirofileof  equilibrium  is  now 
in  progress  and  the  Hood  pluin-i  are  growing  up  stream, 

For  some  reason  there  has  been  a  change  in  conditiims  of  recent 
date.  Formerly  the  rivers  flowing  ihnmgh  this  Tertiary  area  were 
alilc  to  keep  their  channels  clear  and  carve  thetu  deejier.  Kuw  they 
are  building  them  up,  and  this  in  spite  of  an  elevation  of  some  filly 
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feet.  This  change  is  greater  than  can  be  accounted  for  by  the 
recent  slight  submergence,  and  there  is  evidence  that  it  began  before 
the  submergence,  for  the  flood  plains  are  broad  and  deep  and  conse- 
quently old,  whereas  the  estuaries  are  so  recent  that  they  have 
hardly  begun  to  be  filled. 

Whatever  be  the  explanation  it  must  be  one  whose  chief  factor  is 

an  increase  in  sediment,  and  for  this  two  hypotheses  suggest  them- 

^Ives.     In  the  normal  development  of  a  stream  there  comes  a  time 

^hen,  by  the  growth  of  headwaters,  the  supply  of  sediment  exceeds 

the    power  of  the  stream  to  transport  it  and  the  stream  becomes 

^v-er burdened.    Under  different  circumstances  this  condition   ap- 

P^^JTs  at  different  times.     In  such  rivers  as  the  Platte  it  is  a  long 

enduring  condition,  in  others  it  may  never  occur,  but  in  general  it  is 

*  s't^.ge  in  development.     It  is  possible  that  the  Texas  streams  have 

o  hed  this  stage. 

rom  my  knowledge  of  the  Texas  rivers  I  am  inclined  to  believe 

^"*^ti   the  explanation  must  be  modified  by  the  introduction  of  the 

hypothesis.     It  is  quite  certain  that  the  climate  of  west  and 

^ral  Texas  has  not  long  since  changed  from  a  moderately  moist  to 

cirid  climate.     This  is  indicated  by  the  old  lake  basins,  now 

L«*ly  dry,  in  the  Trans-Pecos  region  ;  and,  in  central  Texas,  by 

^^^  beadwaters  of  the  Colorado,  well  defined  valleys  now  abandoned 

^  ^'•^ugh  dessication,  to  be  described  later.      Probably  this  change 

climate  was  coincident  with  the  change   registered   in   Lake 

neville,  and  consequently  with  the  disappearance  of  the  conti- 

*^tal  glaciers.     During  the  moist  period  the  soil  was  clothed  with 

S^tation  and  the  rains  were  more  uniform  and  less  violent  than  at 

nt.     Under  the  present  conditions  nearly  every   rain  in  the 

iarid  region  comes  as  a  heavy  fall,  and,  striking  the  barren 

^*^n8,  transports  much  sediment.      An  arid  type  of  arroyo-like 

^^^inage  has  replaced  the  more  perfectly  developed  drainage  of  the 

^i*lier  period. 

It  seems  to  me  quite  certain  that  the  extensive  Hood  plains  of  the 

forested  area  are  the  result  partly  of  a  change  in  climate  to  more 

k  ftiid,  partly  of  a  stage  in  development  when  the  overburdened  con- 

I  dition  of  the  rivers  has  been  reached.     What  effect  the  Llano  Esta- 

K  cado,  which  Professor  Hill  considers  Quaternary  Lake  beds,  may 

■  have  in  this  connection  I  am  unable  to  say.     It  would  in  all  proba- 

■  bility  add  one  more  factor  to  the  problem  and  this  another  source  of 
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geditiient  supply.     The  slight  eiibmergence  of  the  coaai  lio 
merely  increased  the  tendency  to  build  flood  plains. 

(ti)  Origin  iif  ForeeU. — The  rolling  Tertiary  area  is  a  forested 
area  unlike  Cbe  coastal  prairies  ou  the  one  side  aud  the  C'retsceous 
pinin  on  the  other.  I  am  unable  to  say  definitely  why  this  is  bo. 
The  soil  is  more  aandy  and  consequently  more  porous  than  that  of 
the  Cretaeeous  and  this  in  ail  probability  is  the  reason  why  forests 
exist  here."     The  coastal  strip  is  entirely  too  wet  for  forest  growth, 

(e)  Rio  Qrande  Einhayment. — I  have  entirely  omitted  the  con- 
sideration of  the  Rio  Grande  embayiuent  for  the  reason  that  I  have 
no  personal  knowledge  respecting  it,  and  iudeed  little  is  known 
about  it.  It  is  evident  that  the  lower  Rio  Grande  was  estuarine  in 
Tertiary  tinier,  but  of  the  extent  and  nature  of  this  I  am  unable  to 
speak. 

4— The  CHkTAi.tous  Gkand  Prairik. 

(a|  Tujio'jrapkic  Deseription. — Professor  R.  T.  Hill  has  00  fre- 
quently described  this  region"  from  various  standpoints  that  I  feel 
called  upon  to  make  iu  large  measure  merely  a  brief  summary  of 
his  results.  This  great  Cretaceous  plateau  is  in  reality  made  up  of 
two  plateaus  separated  by  a  (piite  continuous  scarp,  the  Balcones 
scarp  of  Kill,  in  part.  That  portion  of  the  plateau  whichliesto  the 
east  of  this  escarpment  is  called  by  hint  the  Black  Prairie  region, 
while  the  name  Grand  Prairie  is  assigned  to  that  part  which  lies  to 
the  west.  The  Black  Prairie  is  a  gently  undulating  plateau  with 
varying  width,  merging  to  the  east  iuto  the  forested  area,  to  the 
west  ending  abruptly  at  the  ba^-e  of  the  scarp.  The  soil  is  black 
and  sticky  when  wet,  whence  its  name,  the  Black  Waxy  Prairie, 

The  scarp  is  in  part  a  scarp  of  erosioii,  luit  a  fault  scarp  in  the 
vicinity  of  Austin,  and  to  the  southwest  as  far  as  the  Rio  Grande. 
It  forms  a  marked  tojwgraphic  feature,  a  rather  abrupt  wall  rii^ing 
to  a  height  of  two  or  three  hundred  feet.  The  fact  that  (he  fault  is 
so  plainly  indicated  iu  the  topography  seems  to  point  to  a  recent 
origin,  though  this  is  advanced  only  tentatively.  A  number  of  large 
.springs  occur  along  the  fault  lino, 

•'Penro'.e  i-tale*  (lirsi  Ami.  KepL.  ■fe^i^  Geol.  Survey.  INSU,  p.H)  Jhst  ihe 
e,irly  scUlers  fonn.l  iliis  region  mutli  less  den-ely  timlRre.l  ilmr. »  |ires=nt.     This 

llie   linbk   hIiicIi    (lie    Indtaiis  hail    0!  biirnmi;  ihc  tail   ur.is.  In  Ihcir  search    for 
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Nearly  coincident  with  this  line  are  a  series  of  volcanic  knobs, 
the  Sbumard  knobs. of  Hill,  and  referred  by  him^^  to  marine  vol- 
canoes in  the  Cretaceous  sea.  It  is  not  impossible  that  there  exists 
here  an  old  Cretaceous  fault  line,  a  line  of  weakness  which  in  the 
Tertiary  elevations  furnished  a  slipping  plain  from  which  the  pres- 
ent fault  of  the  Balcones  resulted.  The  Shumard  knobs  at  present 
exist  as  a  series  of  low,  well-rounded  hills  rising  out  of  the  prairie, 
and  made  up  of  nepheline  basalt. 

The  Grand  Prairie  proper  consists  of  a  series  of  nearly  horizontal, 
gently  east-dipping,  alternating  hard  and  soft  beds  of  lower  Creta- 
ceous. Its  eastern  margin  is  regular,  and  coincides  with  the  western 
margin  of  the  Black  Prairie.  On  the  western  edge,  on  the  other 
hand,  the  escarpment  is  one  of  extreme  irregularity  and  weird 
beauty.  The  Colorado  River  and  its  tributaries  have  here  cut 
through  the  Cretaceous  and  reached  the  underlying  Paheozoic  rocks ; 
and  the  young  drainage,  intensified  by  the  sub-humid  conditions  of 
rainfall,  has  caused  a  marvellous  complication  of  buttes,  mesas, 
irregular  parks,  and  projecting  promontories.  The  young  drainage 
has  cut  down  to  the  base  of  the  Cretaceous,  butsub»rial  denudation 
has  not  been  able  to  keep  pace  with  the  down-cutting,  and  flat-top- 
ped divides  remain  between  the  streams.  A  hard  stratum  of  lime- 
stone caps  these  buttes  and  mesas  and  is  largely  responsible  for  the 
type  of  topography.  This  irregular  escarpment  almost  completely 
surrounds  the  region,  so  aptly  called  the  Butte  or  Denuded  region 
by  Professor  Hill,  and  far  away  from  the  scarp,  out  on  the  Carbon- 
iferous strata,  isolated  buttes,  remnants  of  the  former  Cretaceous 
<^vering,  still  remain. 

(6)  The  Cross  Timbers, — This  Grand  Prairie  region  is  treeless 
except  for  two  narrow  strips,  the  Cross  Timbers,  which  extend 
approximately  north  and  south  across  the  prairie.  Along  the 
streams  and  in  the  rougher  parts  of  the  area  live-oaks  and  other 
Texas  trees  grow  in  small  groves  or  in  isolated  patches.  The  Cross 
Timbers  early  attracted  the  attention  of  the  settlers  and  many  spec- 
•ulations  have  been  indulged  in  to  account  for  their  existence. 
Loughridge,  for  instance,  in  the  Tenth  C'ensus  report  states  that 
these  occupy  two  old  abandoned  river  beds.  Hill  has,  however, 
-shown**  that  this  is  not  so,  for  the  timber  areas  occupy  two  sandy 
strips  which  are  not  river  beds  but  merely  the  outcrop  of  sandy 
layers  in  the  Cretaceous. 

«-vm.  Gcol..  Nov.  1891.  pp.  286-294. 
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i^cribes  llieir  presence  here   to  the  influence  of  the  sand 
wlucli,  a  porouB  uatnre  aiii!  the  fact  that  it  U  a  storehouse  for 

luoUlure,  lenders  tree  grovf ih  possiljle,  whereas  the  clays  of  the  prRi- 
rie  are  too  ulose  graiaed  for  forest  growth.  I  find  myself  iinable  to 
agree  with  Prof.  Mill  on  this  point,  for  I  believe  the  cause  of  ' 
the  absence  of  forested  areas  od  these  plains  is  to  be  found  in  the 
habit  which  the  Indians  had  of  settingfire  to  the  prairies  in  order  to 
facilitate  the  search  for  game.^*  My  reason  for  the  belief  is  tbat 
wherever  in  this  region,  for  any  reason,  the  growth  of  grass  is  sparse, 
forests  or  groves  or  scattered  trees  grow.  In  the  Carbon iferoua 
area,  enclosed  in  part  in  this  Grand  Prairie,  the  hill  sides  are 
almost  invariably  covered  with  a  sparse  tree  growth,  whereas  the 
low  undulating  divides  are  treeless,  although  there  is  very  little  if 
any  difl'erence  in  character  of  soil,  except  that  the  hillsides  are 
more  rocky.  This  is  trne  on  both  limestone  and  sandstone  soils.  It 
seems  to  ine  much  more  reasonable  to  suppose  that,  being  sandy, 
these  areas  supported  a  growth  of  vegetation  too  sparse  to  readily 
spread  the  prairie  tires  and  were  cunsequently  protected  from  tbem 
and  therefore  are  forested.  From  my  view  of  the  Cross  Timiwrs  ia 
a  drive  across  them  I  feel  confident  that  a  fire  could  not  loni;  bum 
in  them,  for  they  are  low  scrub  oaks  and  very  much  scattered. 

(c)  Rtjuvenateil  Peneplain. — The  drainage  of  the  Cretaceous  pla- 
teau is  young,  or,  more  properly,  rejuvenated.  There  are  great 
areas  of  Cretaceous  removed,  so  much  indeed  that  I  think  it 
extreniely  unlikely  that  it  has  all  been  removed  in  the  present  cycle. 
The  stripping  of  the  covering  from  the  cejiiral  Paheozoic  prairie, 
the  removal  of  the  upper  Cretaceous  beds  from  the  Grand  Prairie, 
and  the  uncovering  of  the  Shumard  Knobs  and  their  subsequent 
denudation  are  hardly  in  keeping  with  the  supjwsition  that  this 
work  baa  been  done  by  young  streams.  My  acquaintance  with  the 
drainage  of  the  Cretaceous  Grand  Prairie  is  so  slight  (being  confined 
to  the  vicinity  of  Austin  with  the  exception  of  one  or  two  trips 
across  it  on  the  railroad)  that  I  cannot  state  as  a  definite  fact  the 
hi.^tory  of  the  region  which  I  suspect ;  but  there  is  a  line  of  reason- 
ing which  renders  it  hij,'iily  probaide  that  before  the  Tertiary  eleva- 
tion the  Cretaceous  was  reduced  nearly  to  sea  level.  It  is  as  follows: — 
In  the  first  place  the  vast  denudation  mentioned  above  suggests 
long  continued  erosion.  At  the  beginning  the  Cretaceous  was  at 
lea-i  seven  hundred  teet  lower  than  at  present,  and  this  condition 
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'^^ained  at  least  until  the  close  of  the  Eocene,  possibly  to  the  begin- 
'^^ngofthe  Quaternary.    Such  a  lapse  of  time  must  have  been 
'^presented  by  erosion  amounting  almost  if  not  quite  to  base-level- 
**B£^-     It  is  moreover  probable  that  the  interior  of  Texas  was  very 
different  from  the  present  as  regards  geography.     Portions  of  it 
'^'^ere  beneath  the  sea  or  in  an  inland  sea  condition.  This  applies  par- 
ticularly to  the  Trans-Pecos  region  and  the  Staked  Plains.      It  was 
►,  in  all  probability,  much  lower  than  at  present,  even  more  than 
m  hundred  feet  lower,  for  as  yet  the  growth  of  the  Rocky  Mount- 
ains had  hardly  begun.      It  was  probably  this  growth  which  raised 
tike  Tertiary  above  the  sea,  this  elevation    being  represented   by 
*even  hundred  feet  or  more  at  the  margin  of  the  Tertiary  sea.    Since 
^he  elevating  force  was  to  the  west  the  elevation  consisted  in  a  tilt- 
:,  the  elevation  increasing  in  the  interior.      This  is  shown  by  the 

of  the  beds  of  the  Cretaceous  and  Tertiary. 
If  this  line  of  argument  is  correct  the  interior  of  Texas  was  lower 
than  at  present  by  more  than  a  thousand  feet,  hence  the  land  to  be 
base-leveled  was  less  both  in  thickness  and  in  areal  extent.     This 
lenders  base-levelling  of  Tertiary  times  more  probable.     An  exami- 
nation of  the  field  with  this  possibility  in  mind  ought  to  show  evi- 
dence of  this  condition.      The  only  field  evidence  corroborative  of 
this  hypothesis  which  I  am  able  to  give  is  a  point  which  is  very 
i^ot;iceable  in  the  region  which  I  have  studied  in  some  detail,  namely^ 
^^  Carboniferous.      The  rivers  in  this  section,  though  young  at 
l>«"'e8ent  and  consequently  very  rapid  in  flow,  instead  of  pursuing 
tiiK'cct  courses,  follow  rock  walled  channels  remarkable  for  their 
'"^ Pandering.      This  is  strikingly  shown  in  the  Brazos  and  the  Colo- 
'^'^o  in  the  region  under  consideration.     It  seems  difficult  to  explain 
tc^^ise  meandering  courses  upon   any  other  supposition  than   an 
'^  tieritance  from  a  former  plain. 

3  believe  that  further  physiographic  studies  of  the  Texas  region 
'^^ll  show  that  at  the  close  of  the  Cretaceous  there  was  an  elevation 
•^'*«  to  a  recurrence  of  the  mountain  growth  of  the   old   buried 


■^^^untainous  areas  of  central  Texas,  which  raised  a  portion  of  the 

^"^taceous  above  the  sea.     This  portion,  now  known  as  the  Cen- 

Denuded  area  was  a  moderately  low  land,  which,  during  Ter- 

^^J^ry  times,  suflTered  extensive  denudation,  becoming  a  peneplain.  The 

y  Mountain  elevation  added  to  this  area  the  plateau  to  the 

and  the  Tertiary  to  the  east,  and  by  rejuvenation  gave  the 

^^t^ms  new  life  and  new  tasks  with  which  they  are  now  wrestling. 
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Whatever  tlie  former  conditiou  of  this  area,  the  drainage  is  at 
present  in  a  state  of  youth  or  early  adoleecence.  Larger  rivers, 
such  as  the  Colorado,  flow  in  deep  caflons,  sonietinies  with  almost 
vertical  walls  and  with  small  flood  plains,  sometimes  with  none. 
The  river  Saw  is  rapid,  and  the  channel  is  at  times  obstructed  with 
rapids.  Into  these  larger  valleys  side  streams  empty  through  Dnr> 
row  canona  with  rapid  sIojk,  and  tlie  divides  have  not  beeo 
reduced  lo  a  state  of  tolerable  permanency  but  often  remain  gently 
rounded  broad  topped  areas.  This  is  particularly  true  of  that  i>8rt 
of  the  prairie  immediately  tu  the  weat  of  the  Balcones  scarp. — 
another  suggestion  of  the  recency  of  this  fault.  In  the  denuded 
Palieozoic  area  other  conditions  exist,  as  1  shall  attempt  to  show 
shortly  ;  in  the  lower  lying  Terliary  area  to  the  east,  the  beds  being 
softer,  the  elevalion  less,  aod  the  streams  overburdened,  the  topo- 
graphy, ns  has  been  already  slated,  is  leas  abrupt,  leas  distinctly 
young,  and  the  streams,  though  rapid,  are  not  carving  their  chan- 
nels deeper  but  are  building  them  higher  in  order  to  establish  n  pro- 
file of  equilibrium,  a  elope  down  which  the  sediment  load  can  all  bd 
carried. 

5. CKNTBAt  pAl.eoiOIC  DENtTDlD  AstA. 

(a)  Topogrnphie  Deeeriplion. — In  this  region  there  are  ihree  dis- 
tinct classes  of  topographic  relief,  the  result  of  erosion  upon  three 
different  classes  of  rock,  the  Silurian,  Carboniferous  and  Crelaoeous. 
The  Silurian,  with  its  inherited  rugged  topography  of  ])re-t'retaceouB 
age,  has,  since  the  removal  of  the  Cretaceous,  been  exposed  to  quite 
rapid  denudation,  because  of  its  greater  elevalion.  Consequently 
the  Silurian  area  is  a  region  of  marked  topographic  diversity,  and 
this  feature  tends  to  be  preserved  because  of  the  great  durability  of 
the  rock.  Not  only  is  this  varied  outline  brought  about  by  eleva- 
tion, inherited  relief  and  the  hardne,*s  of  the  rock,  hut  also  because 
of  the  complicated  stratigrapliy  which  in  a  measure  guides  the  ero- 

One  can,  in  a  measure,  tell  the  difference  between  the  Silurian 

and  Carbouiferoiis  by  the  topographic  outline,  for  the  hills  of  the 
latter  are  more  broadly  flat-top|)ed,  lliough  by  no  means  as  strik- 
ingly MO  as  the  Cretaceous.  The  hutte  and  mesa  type  of  erosion  so 
characteristic  of  the  Cretaceous  in  this  region  is  so  entirely  absent 
from  tiic  Ciirbimifcrous  that  generally  no  difficiiliy  is  experienced 
in  discriminaling  between  C'retacetiu.ii  and  Cnrhonifcrous  by  the 
lii])OLrriiphic  features  alone. 
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The  Carboniferous  has  inherited  from  Pre-Cretaceous  time  a  base- 
levelled  surface,  and  where  the  Cretaceous  has  only  recently  been 
removed  the  Carboniferous  hills  are  broad  and  flat-topped.  All  of 
the  Carboniferous,  excepting  that  close  to  the  larger  streams,  might 
be  said  to  have  been  recently  uncovered ;  but  generally  the  surface 
is  more  or  less  carved  by  recent  erosion  which  has  destroyed  much 
of  the  inherited  topographic  individuality.  In  San  Saba  county, 
however,  about  midway  between  the  Colorado  and  San  Saba  Rivers, 
there  is  a  long  flat-topped  divide  extending  for  a  distance  of  twelve 
miles  in  an  east  and  west  direction,  but  in  places  somewhat  destroyed 
by  the  headwater  erosion  of  some  small  creeks.  This  divide  is 
approximately  the  Pre-Carboniferous  land  surface,  and  that  it  has 
very  recently  been  uncovered  is  proved  by  the  fact  that  these  hill- 
tops are  all  somewhat  littered  with  pebbles  of  the  Trinity  (lower- 
most Cretaceous)  conc^lomerate — the  last  remnant  of  the  Cretaceous 
covering.  The  flat-topped  divide  is  less  than  a  mile  in  width. 
For  the  conquest  of  this  the  small  tributaries  of  Richland  Creek  are 
combating  with  some  small  creeks  tributary  directly  to  the  Colorado. 
The  latter  have  previously  had  the  best  in  the  contest  and  have 
pushed  the  divide  back  to  within  three  miles  of  Richland  Creek. 

Away  from  the  divide,  and  nearer  to  the  center  of  strong  erosion, 
that  is  near  the  large  streams,  the  Carboniferous  is  very  much  cut 
up  into  sharp  hills  and  deep  valleys  and  this  feature  is  now  extend- 
ing into  the  higher  and  more  remote  regions.  Where  denudation 
of  this  strong  type  has  been  for  some  time  in  progress  in  the  Car- 
boniferous area,  two  distinct  types  of  topography  have  arisen,  one 
in  sections  where  the  bed  rock  is  of  quite  uniform  character,  the 
other  in  regions  of  greater  lithologic  diversity.  The  great  sandstone 
area  of  San  Saba  county  is  a  typical  example  of  the  former ;  and 
here  sharply  rising  hills  with  deep  valleys  on  the  several  sides  have 
resulted.  In  portions  less  exposed  to  denudation  the  surface  is 
gently  undulating. 

Where  the  lithologic  character  is  diverse,  long  hills  running 
northeast  and  southwest  with  steep  blufls  on  the  southeast  side 
result.  This  is  the  direct  result  of  the  eflect  of  strike  and  dip,  and 
furnishes  an  excellent  example  of  monoclinal  shifting  of  divides. 
In  Coleman  County  the  topography  is  distinctly  of  this  type  because 
here  there  are  alternating  beds  of  soft  clays  and  hard  limestones 
with  a  gentle  dip  to  the  northwest.  The  hills  are  step-like,  and  in 
travelling  across  the  county  one  rises  by  a  steep  slope  from  one 
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plain  to  nnotiier,  the  face  of  the  slo[)e  being  clay,  littered  with 
bowlders  dropped  dowo  frum  theoverlying  limestone  stnititrn  which 
forms  the  floor  of  the  plain  above.  If  these  beds  were  horizontal 
there  would  be  here  a  butte  iiod  mesa  topography  instead  of  a  stej*- 
topography. 

Almoat  completely  surrounding  thi^  area  is  the  irregular  CreL»- 
cenus  escarpment  with  its  biittea  and  nie«as,  and,  upon  the  Cnrboni- 
ferous  itself,  often  many  miles  from  thi§  scarp,  are  degraded  rem- 
nants of  Cretaceous  in  isolated  buttes,  or  small  meaiia,  or  in  degraded 
piitches  the  last  remnants  of  former  buttPB.  These  bnttes  are  cap- 
ped by  a  hard  limestone  and  once  this  is  cut  through  and  destroyed 
the  complete  destruction  of  the  Cretaceous  is  easy,  since  the  major 
part  of  the  beds  l>eueath  are  soft  Bud  quite  inr-'-'-rent.  These 
buttes  and  means  are  here  because  ihey  are  divide  ween  streams, 
aud.  OB  at  the  divide  the  development  of  the  strea  least  rapid,  so 

here  at  the  divides  the  removal  of  tlie  Cretaceous  ering  hiia  been 
least  complete. 

(Ii)  I'eculiaritiet  of  Creek  Erotion. — The  streai  valleys  of  the 
central  Texas  region  furnish  iutereating  peculiarities,  the  result,  in 
large  measure,  of  the  peculiar  rainfull  conditions.  During  the 
viDter  which  I  spent  there,  from  November  to  F'  jruary  incUiuve, 
there  was  not  a  single  rain  that  raised  the  volume  jf  the  stream  per- 
ceptiiily:  but  in  the  spring  aud  summer  the  country  la  liable  to 
excassive  niiuB  iiTui  ilie  streams  to  excessive  floods.  For  the  greater 
part  of -the  year  little  erosive  work  is  done  bnt  occanonal  Soods  do 
much  more  in  a  few  days  than  is  done  during  the  entire  year  in  a 
rainy  country.  The  vi'jleuce  of  this  erosion  is  everywhere  shown  in 
the  creeks  both  by  the  character  of  the  bars  iiml  other  deposits  and, 
iu  the  larger  streams,  by  the  presence  of  raffed  logs  well  np  in  the 
to|w  of  the  pecan  trees.  On  the  Colorado  I  have  seen  large  logs 
lodged  in  the  trees  fully  fifty  feet  above  the  low  water  surface  of  the 
river. 

Creek  erusiun  under  these  circumstances  differs  in  some  minor 
respects  in  dlHerent  parts  of  the  region,  particularly  in  the  sandstone 
aud  limestone  regions.  In  the  Silurian,  for  instance,  where  the 
rocks  are  cliiefly  marble,  the  creek  valleys  are  deep,  precipitous  and 
picturesque,  with  bluffs  and  isolated  columns  of  limestone,  and,  over 
all,  a  beautiful  mnt  uf  moss  and  ferns.  Some  of  these  valleys  are 
fiilly  seventy-five  feet  deep,  yet,  during  the  greater  piirt  of  the  year 
no  water  flows  in  these  creekf",  or,  iit  the  best,  only  a  small,  clear 
stream  slowly  trickles  down.     Tlie  »*uter  stands  i"  pools  and  slowly 
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^fickleB  for  a  short  distance  from  pool  to  pool.     The  pools  are  gen- 
erally rock  walled  but  have  not  been  formed  in  the  manner  of  pot 
^oles.     The  original  beginning  of  a  pool  may  have  been  after  the 
Dinner  of  mechanically  formed  pot  holes  or  may  have  been  from 
^me  chemical  weakness  of  the  rock.    Some  of  these  pools  which  are 
many  yards  in  extent  and  very  irregular,  are  plainly  the  result  of 
<^rroaion  chiefly,  a  process  which  is  continually  extending  the  area 
^  the  pool  since  the  water  is  constantly  standing  in  it.    Small 
Waterfalls  of  similar  origin  are  quite  prevalent ;  but  nothing  shows 
the  effect  of  corrosion  as  well  as  the  undercut  terraces  common  in 
the  limestone  of  the  Silurian,  Carboniferous  and  Cretaceous.    These 
terraces,  which  are  in  the  form  of  long  caves  parallel  to  the  course 
of  the  stream,  mark  the  ordinary  high  water  stage  of  the  stream. 
They  bear  a  general  resemblance  to  some  sea  cares  and  in  some 
caaes  are  of  mechanical  origin  where  the  high  water  stage  coincides 
with  some  lithologic  weakness,  as  is  often  the  case  in  the  Cretaceous, 
but,  more  frequently,  and  particularly  in  the  Silurian  and  Carboni- 
ferous, they  are  the  direct'  result  of  corrosive  action  of  flood  water. 
Sometimes  one  or  two  of  these  benches,  somewhat  destroyed,  by  sub- 
serial  denudation,  exist  on  the  bluffs  above  the  one  at  present  form- 
in^,  marking  former  high  stages  when  the  river  bed  was  higher.     In 
these  creek  bluffs,  from  ten  to  fifty  feet  above  the  creek  bed,  may 
&lso  be  seen  actual  caves  extending  far  into  the  wall,  marking  the 
former  existence  of  underground  streams  or  springs  at  a  time  when 
tli^  bed  of  the  creek  was  much  higher  than  at  present.    Springs, 
I>^rhaps  similar  to  what  these  formerly  were,  are  quite  common  in 
^he  Silurian,  as  for  instance,  in  Wallace  Creek  where  several  large 
^l^rings  bubble  up  from  the  creek  bed  at  the  base  of  a  high  bluff*  of 
Silurian  magnesian  marble. 

The  streams  of  the  sandstone  region,  of  which  Antelope  Creek  in 

^lilk  County  may  be  taken  as  a  typical  example,  present  the  same 

S^neral  features  as  those  in  the  limestone  ;  but  the  walls  are  rarely 

^^  steep  and  high  and  caves  are  seldom  seen.     This  is  the  natural 

^^8ult  of  the  difference  in  lithologic  character,  and  for  the  same  rea- 

^n  the  pools  are  not  of  corrosive  but  of  mechanical  origin.     In  the 

Sreat  supply  of  sediment  produced,  frequently  from  the  denudation 

^the  Trinity  conglomerate  and  sands  of  the  lower  Cretaceous,  the 

floods  find  more  material  than  can  he  carried  away  and  the  stream 

oed  is  littered  with  bars  and  small  deltas,  which,  during  the  greater 

part  of  the  year,  form  the  enclosing  sides  of  temporary  pools,  some- 
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times  i^everal  hundrei]  feet  id  lengtb.  Where  tbe  creek  flows 
through  a  flood  plain  of  gravel  the  channel  is  betweeu  gravel 
banks,  generally  lesa  than  thirty-five  feet  wide  and  tweiily-five  feet 
deep.  At  flood  time  not  only  is  the  cbanael  fllled,  but  the  sur- 
roundJDg  plain  is  covered  with  water  for  Bome  distance,  and  diiriQ<^ 
these  times  the  erosive  work  of  the  year  is  done, 

(r)  Effect  of  t/ie  SuperimpiMUtou  of  the  Colorado  on  the  Silurian. 

(i)  Temporary  Baxr  Level. — The  Colorado  River  and  ils  tributa- 
ries which  drain  this  region,  are  superimposed  through  the  Creta- 
ceous upon  the  buried  Paliuozoic.  It  so  happens  that  the  Colorado 
iteelfhas  found,  in  its  down  cutting,  a  bard  spur  of  Silurian  marlile 
and  it  is  now  wrestling  with  this  obstacle.  Over  this  spur  the  cur- 
rent flows  with  numerous  rapids,  and  the  stream  is  here  very  busy 
deepening  its  channel ;  the  precipitous  walls  of  its  cnEloo,  whicit 
liegin  here,  show  that  the  work  has  for  some  time  been  in  progress. 
The  softer  Carboniferous  rocks  upstream  from  this,  yield  much  more 
readily  and  the  stream  above  the  Bilurian  is  waiting  for  tbe  pro- 
gress of  the  work  below.  The  river  is  eroding  on  the  Silurian  but 
ia  building  up  on  the  Carboniferous  for  a  score  of  miles  above  the 
natural  dam,  since  the  river  is  always  heavily  burdened. 

This  accident  to  the  river  has  given  rise  to  several  interesting 
peculiarities,  not  only  the  river  itself  but  all  its  large  tributaries  being 
influenced  by  tbe  retardation.  They  have  reached  a  temporary 
base  level,  their  moutbsare  widening  and  extensive  flood  plains  are 
being  built.  This  is  seen  in  the  Pecan  Bayou  and  in  the  San  Saba 
River.  Tbe  latter  in  its  upper  course  flows  in  a  deep  cafion  in  the 
Silurian  where  it  is  still  at  work  eroding,  but  for  eight  or  ten  miles 
from  its  mouth  it  has  reached  the  temporary  base-level  and  is  not 
at  work  eroding  its  channel. 

The  flood  plain  of  the  Colorado  is  frefiuenily  fifty  feet  deep  and 
is  being  rapidly  built  up.  This  is  proved  by  buried  trees,  both  dead 
stumps  and  partly  buried  living  pecans.  In  flood-time  great  quan- 
tities of  sediment  are  brought  down  from  the  headwaters  and 
deposited  here  and  during  the  winter  very  little  is  done  toward 
removing  this  niiiterial,  for  even  then  the  river  is  heavily  burdened. 

In  a  river  of  such  habits  a-i  tbe  Colorado  the  valley  is,  as  would 
Iw  expectcil,  peculiar.  The  ordinary  channel,  though  quite  wide 
and  deep,  is  incapable  of  holding  even  the  ordinary  floods.  Such 
Hoods,  which  may  occur. "everal  limes  in  »  year  and  "last  for  several 
.liiys,   .1)    not  ri^e    to    the    level  of  t)ie    Hoo.i    ].hiin    proper,    but 
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have  carved  out  a  channel  in  this  flood  plain  nearly  twice  as  wide 
as  the  natural  channel.     The  greater  spring  floods  extend  even 
above  this  channel  and  cover  the  neighboring  flood  plain.     Thus 
the  valley  of  the  Colorado  is  terraced,  the  first  terrace  being  about 
thirty-five  feet  above  the  bed  of  the  low-water  channel,  and  the  sec- 
ond, or  flood  plain  proper,  fifteen  feet  or  thereabouts  above  the  first. 
The  first  or  high  water  terrace  is  sometimes  on  both  sides  of  the 
river,  though  generally  on  one  side  better  developed  than  on  the 
other.     The  second  or  flood  plain  terrace  is  usually  well  developed 
on  both  sides.      This  form  of  terrace  is  not  without  its  significance 
in  oonnection  with  some  of  the  river  terraces  of  the  glacial  belt." 
The  Ck)lorado  which,  as  suggested  above,  is  a  young  stream  prob- 
ably because  of  the  rejuvenating  influence  of  the  Tertiary  uplift, 
*how8  all  the  signs  of  youth.      In  the  hard  Silurian  not  only  is  the 
Valley  a  cai\on,  but  the  channel  is  marked  by  numerous  rapids.     On 
^he  softer  Carboniferous  the   cailon  is   disappearing,   particularly 
^here  the  retarding  influence  of  the  hard  Silurian  barriers  is  felt. 
The  tributaries,  and  the  river  itself  above  the  temporarily  base- 
^©velled  parts,  are  rapidly  at  work,  and  deep  and  narrow  caRon  val- 
^^ys  with  rapid  slope  are  the  result. 

(u)  Los8  of  Drainage  Territory, — The  influence  of  the  Silurian 

"«rrier  has  made  itself  felt  in  another  respect.     As  has  been  stated, 

the  eastern  border  of  the  denuded  area  is  an  escarpment  of  Creta- 

®®008  of  irregular  form — a  region  of  buttes   and   mesas.      This 

^^carpment  is  a  part  of  the  valley  of  the  Colorado  and  the  minor 

details  of  sculpturing  are  the  result  of  the  erosive  work  of  the  tribu- 

^Hes  to  the  Colorado.      Only  a  few  miles  from  the  main  river  (six 

^  ten  miles)  there  is  a  flat-topped  divide  separating  the  waters  of 

^he  Brazos  from  those  of  the  Colorado.      The  former  has  tributaries 

*^^re  that  have  to  flow  seventy-five  miles  before  emptying  into  the 

'^^in  river.     In  other  words,  the  Brazos  has  pushed  its  conquest,  by 

^^Hdwater  erosion,  into  the  territory  of  the  Colorado  and  has  placed 

^^  divide  only  a  few  miles  from  the  latter. 

*Xhe  reason  for  this  seems  quite  certainly  to  be  the  influence  of 
*^^  Silurian  barrier.  This  explanation  will  be  found  in  more  detail 
^*^«where.*  It  is,  briefly,  that  the  two  rivers,  the  Brazos  and  the 
^"'^lorado,  are  superimposed  through  the  Cretaceous  on  the  Palseo- 
^^ic,  but  the  latter,  encountering  the  hard  Silurian,  has  had  its  down 
'^^tting  retarded,  whereas  the  Brazos  has  had  only  the  much  softer 

^Tarr.  Am.  J.  Sci..  XLI V,  1892.  pp.  59-61. 
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Carboniferous  beds  to  cut  through,  and  these  hig'her  up  id  its 
CDurse.  This  has  consequently  given  to  the  Brazos  tributaries  much 
more  power  than  ia  possessed  by  those  of  ihe  Colorado.  The  Colo- 
rado flows  in  a  chanoel  i>etween  eleven  and  twelve  hundred  feet 
above  sea-level,  just  above  the  Silurian,  whereas  the  Brazos  east  t^ 
here  is  only  half  that  elevation. 

(d)  AdjuMed  Stream  Counen. — The  valley  of  the  Colorado  in  this 
vicinity  is  remarkable  for  its  serpeutine  course.  In  one  place  the 
river  flows  in  a  bend  six  miles  long  where  a  cut-off  would  reduce  the 
distance  to  two  miles.  Along  the  boundary  of  San  Saba  county  tbe 
river  flows  fifty  miles,  and,  nt  tbe  end  of  this  distance,  is  only  thirty 
miles  from  the  first  point.  The  valley  here  ia  a  canon,  somewhat 
degraded  it  is  true,  but  nevertheless  the  serpeutine  course  is  one  ia 
rock  walls,  not  upon  a  flood  plain.  I  have  suggested  in  an  earlier 
part  of  this  paper  that  this  course  may  be  in  a  large  measure  ao 
inherited  course  from  a  Tertiary  peneplain,  formed  before  the  eleva- 
tion recorded  both  by  the  Tertiary  forested  areaaud  by  the  rejuven- 
ated condition  of  the  streams  iu  the  Cretaceous.  The  fact  that  tbe 
Brazos  has  much  the  same  peculiarity  supports  this  hypothesis. 

While  I  believe  this  to  l>e  a  true  cause  I  am  equally  convinced 
tliat  it  is  not  the  sole  cause.  The  entire  drainage  system  of  the 
Colorado  in  tbe  denuded  area  is  superimposed.''  It  is  in  conse- 
quence not  in  accord  with  the  revealed  structure,  for  its  course  was 
originally  consequent  on  a  Cretiiceous  surface,  and  this  course  is 
now  enforced  upon  it  in  spite  of  the  altered  condition.  It  is.  how- 
ever, a  habit  of  rivers  to  attempt  adjustment  under  such  conditions 
and  to  be  influenced  by  the  revealed  structure  ;  and,  as  time  goes 
on,  this  adjustment  becomes  more  complete.  As  I  have  shown  in 
tbe  article  cited  ninny  of  the  tributaries  to  the  Colorado  are  quite  id 
accord  with  the  Carboniferous  structure,  particularly  in  ibc  regions 
that  have  been  longest  exjiosed,  and  in  the  smaller  streams.  This 
has  given  rise  to  strike  valleys  which,  in  the  vicinity  of  the  Creta- 
ceous, change  to  unadjusted  courses. 

Dr.  ConistoL-k^'  has  culled  atlCiition  to  the  quite  perfect  accord  of 
the  streams  im  the  Silurian  to  the  more  complicated  structure,  this 
being  tbe  result,  in  a  large  measure,  of  the  lon,-;er  ex|)osiire  of  this 
re^rion,  liy  the  early  renioviil  nf  the  Creiaccous, 

-■■Tu,r,  Am.  I.  Sci..  XL.  IS'NI.  p|..  :l.')!l-;!lil'. 
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The  Colorado  itself  shows  signs  of  attempts  at  adjustmeDt.  The 
general  course  of  the  Colorado  is  across  the  strike  of  the  Carbonifer- 
ous, but  in  several  of  the  loops  the  two  long  sides  are  in  the  direc- 
tion of  the  strike  while  the  short  side  is  at  right  angles  to  this.  The 
river  is  there  locally  in  adjustment.  While  this  may  be  accidental, 
it  seems  hardly  possible  when  we  take  into  consideration  the 
number  of  instances  where  it  may  be  noticed. 

(c)  Summary  of  the  History  of  the  Colorado. — To  briefly  summa- 
rize the  history  of  the  Colorado  in  this  region,  as  I  interpret  it,  it 
may  be  said  that  the  river  appears  to  have  begun  upon  the  Creta- 
ceous which  in  this  region  was  first  to  be  raised  above  the  sea,  at  the 
close  of  the  Cretaceous.  The  long  stand  indicated  by  the  Tertiary 
deposits  gave  the  rivers  time  to  reduce  the  elevated  portion  approx- 
imately to  base-level,  and  the  present  serpentine  courses  of  the 
streams  are  an  inheritance  from  this  period. 

The  late  Tertiary  elevation  of  seven  hundred  feet,  and  probably 
more,  rejuvenated  the  streams,  and  this  accounts  for  the  signs  of 
youth  fulness  now  apparent.  The  later  Quaternary  elevation  has  pro- 
duced no  marked  efl^ect  here.  The  Colorado,  being  superimposed 
upon  the  Silurian,  is  retarded  in  its  development  and  has  been 
robbed  by  the  Brazos  of  much  of  the  drainage  territory  which  would 
normally  belong  to  it.  It  has  also,  above  the  barrier,  been  reduced 
to  a  temporary  base-level  and  its  cailon  is  being  degraded  and  its 
channel  even  being  built  up.  Both  the  smaller  tributaries  and  the 
Colorado  itself  are  adjusting  themselves  to  the  structure  of  the  Car- 
boniferous upon  which  they  have  been  superimposed. 

T). — The  Arid  Plateait. 

(a)  Topographic  Description. — My  knowled«je  of  the  plains  is 
confined  to  a  single  journey  across  them  by  wagon  and  this  descrip- 
tion must  therefore  be  very  general ;  but  the  plains  are  very  monot- 
onous and  one  becomes  acquainted  with  their  general  physical  fea- 
tures even  in  such  a  hasty  reconnoissance.  It  is  a  great  semi-arid 
plain,  truly  arid  in  the  west,  with  isolated  buttes  here  and  there. 
These  buttes  are  in  part  of  Cretaceous  strata,  but  there  are  many 
formed  of  Permian  beds.  They  are  the  remnants  of  layers  which 
were  once  continuous.  The  greater  part  of  the  area  is  Permian 
and  the  soil  is  red  while  the  water  is  alkaline  or  saline  for  the  rea- 
son that  these  beds  are  inland  sea  deposits. 

The  Staked  Plains  cross  the  line  of  the  Texas  and  Pacific  railway 
in  t^e  neighborhood  of  Marienfeld  presenting  here  a  low  wall  or 
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esi^nrpmeiit ;  nud  about  lifly  miles  west  of  here  is  anotber  escarp- 
ment, facing  west,  which  makes  the  western  edge  of  the  Llano  Eeta- 
cado,  These  plains  are  narrow  here,  this  being  the  southern  ntigle 
of  the  triangle  farmed  by  these  bounding  escarpments.  The  plaips 
theiiisolvesare  gently  undulating  andunacored  by  erosion.  Farther 
north  they  are  traversed  by  deep  cartons,  but  here  almost  no  drain- 
iige  lines  are  ap])arenl, 

(6)  River  Valleys  Abandoned  ihrowjh  Dexticatioti. — A  careful 
study  of  these  plnins  along  the  eastern  part  of  the  Llano  Estaeado 
will  reveal  some  interesting  facts,  and  I  believe  it  is  to  the  draintLge 
lines  that  wo  will  have  to  look  for  a  solution  of  the  history  of  thU 
region.  1  eaudo  no  more  than  thruw  out  a  hint.  The  streams  have 
carried  more  water  than  at  present,  This  may  show  nothing  more 
than  a  decrease  in  rainfall,  or  it  may  be  the  key  to  a  complicated 
history. 

From  the  Red  Fork  of  the  Colorado  River,  near  Colorado  City, 
to  the  Pecos,  a  distance  of  nut  less  than  one  hundred  and  seventy- 
five  miles,  there  was  not,  in  April,  18f)0,  a  single  fiowingBtream,  yet 
the  raaijs  show  several  large  branches  of  the  Colorado  crossing  the 
line  travelled.  Three  of  these  in  particular,  Girard  Creek  and 
two  branches  of  the  Concho  River,  are  on  the  map  made  to  rise  far 
up  in  the  Staked  Plains.  The  Concho  I  crossed  without  being 
Hwure  of  the  fact,  for  the  valley  of  each  branch  is  a  broad  valley 
with  gently  sloping  sides  and  no  channel.  This  is  not  a  case  of 
"  arroyo  "  ty[>e  of  drainage,  ihiit  is,  a  channel  which  occasionally 
carries  Hoods.     It  is  an  old  abandoned  valley. 

(iirard  Creek,  which  I  was  able  to  study  niore  carefully,  is  of  the 
same  tyjie,  but  less  distinctly  dessicnted,  being  intermediate  in  degree 
of  abandonment  between  the  Colorado  ]iroper  and  the  Concho. 
From  Big  Springs  westward  for  six  miles  the  valley  averages  a  mile 
ill  width  and  is  bounded  by  degraded  bluffs  from  fifty  to  one  hun- 
dred teet  in  height.  There  is  no  channel,  but  the  valley  botlom  is 
a  series  of  alkaline  flats  of  the  playn  type,  between  cone  deltas 
formed  by  the  wash  from  the  valley  sides.  These  alluvial  cones 
frequently  extend  completely  across  the  valley  and  ore  overgrown 
by  mesquite,  showing  tjuite  plainly  that  no  How  of  water  occurs  in 
the  valley.  The  lials  Itctween  these  cone«  resemble  in  appearance 
the  e.-ituariiie  marshes  of  the  tiorthea-itern  const.  Itelow  Hig  Springs 
til.;  cluumcl  i.«  clear,  and  the  dr;iiii:ige  is  young,  being  of  the  strong 
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arroyotype  of  the  arid  regions.      I  am  puzzled  to  know  the  reasons 
for  these  peculiarities. 

(c)  jEolian  Deposits  in  the  Pecos  Valley. — At  the  western  base  of 
the  Staked  Plains,  along  the  escarpment  of  the  Pecos  Valley  there 
is  an  extensive  seolian  deposit  about  fifteen  miles  in  width.  Profes- 
sor HilP^  states  that  this  strip  of  sand  is  fully  one  hundred  miles  in 
length,  extending  up  into  Eddy  County,  New  Mexico.  It  is  plainly 
due  to  the  prevailing  west  winds  (as  suggested  by  Hill)  which  have 
heaped  the  sands  here  at  the  base  of  the  escarpment.  It  is  the  most 
absolute  desert  waste  I  ever  chanced  to  see.  Crater-like  pits  and 
cones  of  the  sand  dune  type  are  here  most  perfectly  developed,  and 
the  sparse  sand-plant  growth  serves  only  partially  to  keep  the  sand 
in  place. 

It  was  my  ill-fortune  to  be  obliged  to  ftudy  this  deposit  quite 
carefully,  for  my  team  was  unable  to  carry  the  loaded  wagon  over 
the  sandy  trail  into  which  the  wheels  sunk,  often  to  the  hub.  The 
difficulties  of  the  trip  were  increased  manifold  by  the  sharp  grades 
caused  by  the  pits  and  cones,  and  by  the  shifting  sands.  Abandoned 
wagons  proved  that  I  was  not  the  first  to  find  the  difficulties  of  the 
sandy  strip.  Being  informed  of  the  existence  of  a  ranch  a  dozen  or 
fifteen  miles  to  the  north  I  started  on  horseback  in  search  of  aid. 
Mile  afler  mile  I  travelled  in  the  hot  sun  with  the  drifting  sand 
blowing  in  my  face.  Everywhere  the  same  scene  was  before  my 
eyes,  the  escarpment  to  the  east  being  my  only  topographic  guide. 
At  last  I  turned  back  unsuccessful  in  my  search.  My  tent  was 
banked  up  with  sand,  sand  was  on  everything  and  in  everything. 
At  night  the  eddies  of  wind  would  start  whirls  of  sand  within  the 
tent,  and  cooking  was  quite  out  of  the  question.  With  four  horses 
I  was  barely  able  to  get  my  wagon,  not  a  very  heavy  one,  across  this 
strip  of  sand. 

So  far  as  I  know  this  deposit  is  unique  in  this  country  in  point  of 
size.  Blown  as  it  is  quite  constantly  at  the  face  of  the  escarp- 
ment it  must  be  a  powerful  agent  of  erosion,  and  it  is  not  impossi- 
ble that  this  escarpment  owes  its  present  position  in  large  measure 
to  seolian  action.  The  Pecos  River  is  twenty-five  or  thirty  miles 
away  and  though  this  was  undoubtedly  the  originator  of  the  escarp- 
ment, its  present  position  is  due  to  recession,  and,  I  believe,  recession 
brought  about  in  part  by  the  continual  blowing  of  sand  at  its  base. 


•Hill,  Am.  Gcol.,  Vol.  VII,  1891,  p.  369. 
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".—The  Thans-Pecos  Region. 

(a)  Topographic  Description. — This  is  almost  a  terra  incognita. 
It  is  in  brief  n  region  of  mouDtains  and  baaiaa,  the  highest  mouutaina 
being  the  Guadalupe  Mouutains  which  extend  from  New  Mexico 
into  Texas.  This  is  a  faulted  monocline,  rising  to  the  south,  where, 
at  Guadalupe  Feak,  it  has  an  elevation  of  fully  8,000  feet  above  sea 
level  and  3,000  feet  above  the  plateau,  being  terminated  by  a  sheer 
precipice  2,000  feet  in  height.  It  is  a  mountain  of  Carbon iferoiia 
'imestone  faulted  in  tbe  western  side.  Other  mountains  are  associa- 
ted with  igneous  action,  but  our  knowledge  of  them  is  extremely 
limited. 

(6)  Erosion  in  the  Guadalupe  Mounlaiitg." — I  introduce  here  a 
few  note.^  on  the  topography  of  tbe  Guadalui^e  Mountains  taken 
during  a  brief  sojinirn  there.  The  dip  of  the  strata  is  to  the  eaat, 
gently  at  the  bnse  of  the  mountains,  increasing  to  an  angle  of  fifteen 
degrees  or  thereabout,  then  becoming  nearly  horizontal  to  the  west 
hounding  fault  beyond  which  tbe  dip  is  steeply  weit.  The  west 
dipping  rocks,  the  downthrow  of  the  fault,  form  the  western  foot 
hills.  The  drainage  is  chiefly  to  tbe  east,  being  consequeut  on  the 
structure,  and  therefore  long  caflons  enter  from  the  east  well  up 
to  the  western  edge  of  the  mountain,*,  and  the  west  flowing  streams 
are  small  and  short. 

Of  the  east  flowing  streams  JIcKitlerick  canon  is  a  typical  exam- 
ple. For  two  miles  from  its  exit  from  the  mountain,  this  mountain 
gorge  is  accessible  to  wagons,  but  beyond  this  travel  on  foot  is  possi- 
ble only  with  difficulty.  It  is  extraordinarily  rough,  being  bounded 
by  precipices  and  steeply  sloping  sides  rising  to  a  lieight  of  fully 
two  thousand  feet,  and  the  valley  is  littered  witli  huge  bowlders  and 
fragments  of  the  cliff  which  have  dropped  down  from  the  valley 
side.  The  slope  of  the  valley  walls  is  rarely  less  than  thirty  degrees 
and  there  are  sheer  prcci|>ices  of  maguesian  limei^tone  rising  tu  a 
height  of  from  one  thousand  to  eighteen  hundred  feet.  There  are 
several  hundre<l  of  the*e  precipices  and  it  is  only  rarely  that  the 
mimnlain  top  is  acceiisible  from  the  interior  gorges.  There  is  no 
S[>il  on  tbcsi'  slopes  which  are  either  hare  bed  rock  or  bowlder 
strewn.  The  vegetatioii  is  of  the  arid  tyjie.  except  in  the  shaded 
vallevs  or  well  up  on  the  mountain  top,  where  fair  si^ed  pines  and 
cedars -rrow.      Snow  accnmnlates  in  tlie  ciirinjis  but   disappears  in 
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early  spring,  and  high  up  in  the  mountain  rains  are  frequent  during 
the  spring  and  summer.  In  nearly  all  the  cafions  there  are  ever- 
flowing  springs  which  furnish  a  stream  of  cold  water ;  but  this  dis- 
appears near  the  exit  of  the  mountain  stream  and  beyond  the 
mountain  the  valley  is  a  broad  bowlder-strewn  channel  carrying 
water  only  spasmodically.  A  rain  in  the  mountains  suddenly  fills 
the  channel  with  a  seething  torrent,  which  advances  with  a  solid 
front  like  a  wave,  and  the  force  of  these  floods  is  shown  by  the  large 
pebbles  and  small  bowlders  of  the  mountain  limestone  in  the  stream 
channel,  many  miles  from  the  mountain. 

That  the  valley  is  being  rapidly  deepened  in  the  mountain  is 
proved  by  the  occurrence  of  a  cemented  conglomerate,  a  river  bed 
conglomerate,*clinging  to  the  sides  of  the  cailon  at  an  elevation  of 
fifty  feet  above  the  present  channel.  A  similar  conglomerate  is 
now  forming  in  the  channel.  Most  of  the  annual  erosion  is  done  in 
a  very  short  period  of  time,  since  during  most  of  the  year  only  a 
small,  clear  stream  of  spring  water  flows  for  a  short  distance.  Dur- 
ing the  remainder  of  the  year  the  down  cutting  is  chiefly  done  by 
corrosion  and  this  mainly  in  the  upper  course.  The  stream  is 
strongly  impregnated  with  lime,  and  as  it  descends  and  is  subjected 
to  evaporation  the  lime  solution  becomes  supercharged  and  a  tufa- 
ceous  deposit  is  formed.  Thus  in  the  lower  two  or  three  miles  the 
stream  flows  in  a  cemented  pebbly  bed  while  above  this  it  flows 
chiefly  on  bed  rock  in  a  corroded  valley.  The  tufaceous  deposit 
encloses  vegetable  remains  as  well  as  pebbles. 

Corrosive  work  is  well  shown  in  the  hillsides,  for  the  compact 
limestone  is  ridged  and  furrowed  into  an  almost  perfect  imitation, 
in  miniature,  of  mountain  structure  of  accentuated  topography. 
So  roughened  is  the  surface  from  this  cause  that  the  rock  has  the 
feeling  to  the  feet  and  hands  of  a  slaggy  lava  flow,  and  so  perfect 
is  this  resemblance  that  the  ranchmen  compare  it  with  glass  and 
call  it  porphyry  and  granite,  which  led  me  to  expect  to  find  eruptive 
rocks  in  the  mountains. 

(c)  Quaternary  Conglomerate. — Along  the  eastern  base  of  the 
mountains,  extending  well  out  on  the  plateau,  is  a  conglomerate 
composed  of  mountain  pebbles  and  often  cemented  with  a  tufaceous 
cement.  This  deposit  is  frequently  many  feet  in  thickness  and 
rests  unconformably  on  the  Carboniferous.  As  the  source  is 
approached,  that  is  near  the  mountain  base,  the  fragments  become 
larger  and  more  angular.      It  has  been  inferred  by  some  that  this 
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rejircBeiit'}  a  marine  foriuHtion  of  Q.uat^ rnarv  age,  but  without  beiog- 
ahle  to  disprove  tliia  I  would  suggest  aoother  cause  which  wema 
(tqiiallf  possible.  It  seems  to  me  that  this  is  no  more  than  a  gravel 
shipe  formed  id  part  from  the  wash  from  tlic  mountains,  but  having 
chiefly  been  brouglit  down  by  the  mountidrj  streams  and  deposited 
ill  their  channels,  which  have  since  been  abandoned.  Just  such 
liepoaitsare  at  presentfouud  in  the  broad  stream  valleys  and  if  they 
should  abandon  their  courac  tlie  present  stream  bed  de|)ostlB  wouM 
remain  to  cap  the  hill  tops  when  tlie  general  level  of  the  region  was 
lowered. 

(rf)  Dei«icated  Quaternary  Lakes. — There  are  in  this  region  roauy 
lake  basins  of  Quaternary  age.  One  of  these.  Crow  Flat  Valley,  I 
have  studied  in  part.  The  fault  scarp  of  the  Guadalirpe  Mountains 
and  the  foot  of  the  hills  nt  its  base  form  the  eastern  boundary  of 
this  lake.  The  other  enclosing  walla  I  have  not  seen.  It  is  in  part 
a  synclinal  valley  formed  by  the  dragging  up  of  its  strata  on  the 
east  by  tlie  Guadalupe  fault.  The  Crow  Flat  is  a  level  plain, 
deeply  filled  with  silt,  at  least  forty  feet  deep,  of  a  very  fine  quality, 
and  having  shore  lines  and  deltas  on  either  side.  Its  extent  I  am 
unable  to  state  even  approximately. 

The  lake  is  not  quite  extinct.  It  is  a  catchment  basin  for  a  large 
area  and  water  is  found  throughout  the  valley  at  a  depth  of  from 
five  to  forty  feet  in  the  lake  silts.  It  is  invariably  alkaline,  fre- 
quently saline.  In  the  lowest  jmrtion  of  the  valley  the  water  comes 
to  the  surfat'e  in  o  great  salt,  marshy  area,  upon  which  a  crust  of 
salt  exists.  Alkaline  flats  and  marshy  arca^  are  common,  and  gy]>- 
sum  deposits  occur  in  several  places.  There  is  a  gypsum  stratum 
cjuite  uniform  in  extent  and  in  one  place  a  dime-like  accumulation 
of  gypsum  sand.  This  is  hut  one  of  u  series  of  dessicated  lake 
basins  in  this  region,  none  of  which  have  been  studied  except  in  a 

((■)  The  nil,  Grande  niul  liw  I'eeo'.—l  am  unable  to  say  any- 
thing about  the  Rio  Grande  and  Pecos  Rivers  in  Texas.  Both  of 
these  rise  in  the  northern  regions,  in  the  mountains,  and  enter 
Texas  as  well  defined  and  overburdened  streams.  Their  Texas 
trihutarie.^  are  nearly  all  of  the  arid  arroyo  type,  carrying  water 
imly  in  times  of  heavy  rains.  Of  these  twu  large  rivers  I  have  seen 
only  enough  to  convince  me  that  they  liavc  an  interesting  history, 
but  my  kimwledgcof  them  is  too  indefinite  to  admit  of  the  statement 
I'f  niv  su-picions  concerning  this  history. 
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8.— Absence  of  Large  Lakes  in  Texas. 

It  is  a  striking  fact,  that  in  a  State  covering  an  area  as  great  as  that 
of"  Texas,  there  is  not  a  single  large  lake.  Almost  every  other  geo- 
g'x^phic  form  is  represented,  often  in  great  variety,  and  the  climatic 
oonditions  vary  from  moist  to  arid. 

The  lagoons  of  the  sea  shore  near  river  mouths  and  in  other 
^fti.vorable  situations  are  perhaps  the  nearest  approach  to  lakes  in  the 
^^«ite.  The  young  land,  as  yet  hardly  land,  encloses  temporary 
*«.kes  of  saline  water,  which  on  the  one  hand  are  liable  to  destruc- 
tion by  the  sea,  or  on  the  other  to  be  quickly  filled  by  the  sediment 
the  streams. 

The  Tertiary  and  Cretaceous  plains  have  been  raised  above  the 

without  sufficient  structural  features  for  lake  formation.      They 

<5onsist  of  gently  dipping  strata  and  the  lakes,  which  may  have 

'^'^ginally  existed  in  early  shallow  inequalities,  have  been  long  since 

^■^^moved  by  the  establishment  of  drainage.      In  the  flood  plains  of 

^oe  Tertiary  district  there  are  lakes  of  small  size,  according  to  Pen- 

^ose  ^ho  writes'*  "lakes  are  of  a  very  rare  occurrence,  and  are 

^^ver  seen  except  in  river  bottoms,  where  they  form  muddy  lagoons 

^bounding  in  fish  and  generally  fed  by  springs.      They  are  often  of 

^considerable  depth,  and  are  connected  with  the  main  river  by  nar- 

J'ow  channels. "      It  seems  probable  that  these  lagoons  are  unfilled 

^*^ions  of  abandoned  river  channels.      Penrose  states  that  in  the 

*^rtifiry  district  he  saw  but  one  lake  in  the  uplands,  this  amounting 

'^  Httle  more  than  a  large  spring,  having  a  diameter  of  about  two 

^^^d  red  yards. 

*^^  central  Texas  the  river  erosion  has  uncovered  the  Carbonife- 

<>Us  from  beneath  the  Cretaceous,  and  the  drainage,  although  super- 

Po^ed,  is  establishing  itself  without  the  presence  of  lakes.     In  this 

^^^on,  in  places  where  side  streams  have  been  held  back  by  the 

^^  of  the  main  stream  to  overcome  some  barrier  below,  extensive 

^HKi  plains  have  been  built  up  in  the  lower  part  of  the  valley  of 

-.   ^  ^mall  stream  and  here  lagoons  and  oxbow  lakes  are  sometimes 

^t^d.     This  is  the  case  in  the  lower  Pecan  Bayou  and  San  Saba 

^v^j.^  both  tributaries  to  the  Colorado.*  These  streams  are  laked  in 

^^ir  lower  course  by  the  upbuilding  of  the  flood  plain  of  the  Colo- 

^^o  due  to  the   retardation  in   its  down-cutting  caused  by  the 

~*lurian  barrier.      During  the  dry  season  all  the   medium   sized 

^^^ams  of  the  semi-arid  belt  become  a  chain  of  lakes  of  extremely 

**First  Ann.  Report,  Texas  Geol.  Suney,  1SS9,  p.  11- 
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small  she,  for  the  water  stands  in  pools  of  varying  gize  anil  trickles 
from  one  to  another  in  a  tiny  stream.  Theae  pools  are  enclosed 
sometimes  by  bars  and  deltas,  sonietimeB  by  walls  of  solid  rock,  the 
pools  themselves  being  the  reduli  of  uorrosion. 

The  elevated  plateau  region  west  of  this  and  eaat  of  the  Pecoa 
River  contains  a  numl>er  of  lake  basins  of  sink-hole  ty]>e,  but  no 
water,  or  at  best  very  little,  stands  in  them.  Very  probably  there 
are  sink-hole  basins  on  the  Cretaceous  limestone  in  east  central 
Texa^.  8till  farther  west,  in  the  Trans-Pecos  region,  there  are 
sevei'al  large  lake  basios,  abandoned  either  in  part  or  entirely,  by 
det'sicatioD.  Here  lakes  of  consequent  origin,  tbe  result  of  mountain 
deformation,  have  existed  and  tvill  exist  again  if  the  conditions  of 
rainfall  become  favorable. 

Heuce  it  is  that  Texas  contains  no  large  lakes:  first,  because  there 
are  no  regions  of  striking  structural  feature.^,  except  one  (the  older 
Palieozoic  area)  in  wbicb  erosion  has  long  been  in  progress,  and  ita 
lakes  long  since  destroyed,  and  one  in  a  region  too  dry  for  the 
existence  of  lakes;  and  secondly,  because  erosion  has  tapped  tl)« 
shallow  lakes  that  formerly,  no  doubt,  existed  on  the  new  Cretaceous 
and  Tertiary  land.  Sink  boles  in  limestone  regions  frequently  cou- 
taining  small  and  shallow  bodies  of  water,  iagoous  on  the  sea  shore, 
and  oxbow  lakes  in  the  flood  plains,  constitute  tbe  major  part  of  the 
Texas  lakes.  To  these  might  be  added  the  expanded  springs,  tbe 
laked  streams  caused  by  the  overburdened  condition  of  the  main 
stream  (Pecan  Bayou  and  .San  Saba  River  tributary  to  the  Colo- 
rado), and  the  chain  of  pools  of  the  sub-humid  region,  formed  by 
the  dedication  of  the  river.  T!ie  salt  lakes,  playas  and  alkaline 
marshes  and  flats  of  the  Trans-Pecos  region  are  the  dessicated  rem- 
iiaiits  of  lakes,  formerly  of  greater  size,  just  as  the  pools  are  the 
result  of  the  annual  dessicatlon  of  normally  continuous  streams. 

il._SirM\(ARY. 

The  !l;tate  of  Te\as  is  a  series  of  prairies,  plains  and  plateaus,  low 
coastal  plains  in  the  cast,  elevated  plateaus  in  tbe  center,  and  in  the 
extreme  west  a  plateau  broken  by  moinitain  ranges.  A  burietl 
laud,  now  uncoverod,  f.irins  a  cculrul  hilly  district.  In  climate  the 
State  varies  from  llie  moist  Culf  coast  totlic truly  arid  Traiis-Pecos 
region. 

The  evolution  of  the  Texas  region  began,  so  far  as  our  present 
rcciiiiN  ran  show,  with  ;iu  old  Pahcozoic  or  Pre-Pahi'oioic  mount- 
;uiii>us  I:iiii1  uhich  was  denuded  at  the  beginning  of  Carboniferous 
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times  to  an  old  topographic  form,  not  unlike  the  hilly  region  of 
southern  New  England.  The  Carboniferous  beds  were  added  to 
this  land,  by  elevation,  first  as  a  coastal  strip,  even  before  the  end  of 
the  Carboniferous.  A  gathering  in  of  shore  lines  formed  a  great 
interior  sea,  later  a  completely  land-locked  dead  sea  in  which  Per- 
mian beds  were  deposited  ;  and  from  the  close  of  the  Permian  to  the 
beginning  of  the  Cretaceous  there  was  a  period  of  denudation  dur- 
ing which  the  younger  Palaeozoic  beds  were  reduced  to  base-level 
and  the  older- mountainous  areas  still  farther  degraded.  A  rapid 
subsidence  lowered  the  entire  region  beneath  the  Cretaceous  sea, 
then  at  the  close  of  the  Cretaceous  the  land  was  elevated,  possibly 
by  a  renewal  of  the  mountain-building  forces  of  the  central  area. 
The  Rocky  Mountain  uplift  caused  an  uptilting,  raising  the  land 
still  higher,  and  adding  the  Tertiary  coastal  strip  to  the  Cretaceous. 
A  later  uplift  added  the  coastal  prairies  and  a  recent  slight  subsi- 
dence has  completed  this  record  of  change,  and  has  given  us  the 
Texas  region. 

Drainage,  established  upon  the  part  first  raised,  has  stripped  ofiT 
the  Cretaceous  covering  from  a  portion  of  the  buried  Palseozoic. 
The  consequent  streams  reduced  this  to  an  approximate  base-level, 
and  by  the  more  recent  elevations  these  streams  have  been  rejuve- 
nated in  the  older  region  and  have  become  extended  streams  in  the 
newer  regions,  and,  in  the  latter,  young  consequent  streams  have 
also  been  formed.  The  entire  drainage  is  consequent,  but  the  streams 
of  the  central  Palaeozoic  are  superimposed,  and  this  has  given  rise  to 
several  interesting  peculiarities,  among  others  the  reaching  of  a 
temporary  base-level  by  the  Colorado  and  its  tributaries  above  the 
Silurian  barrier,  the  consequent  degradation  of  its  caiion,  and  the 
formation  of  extensive  flood  plains.  The  Colorado  through  this 
cause  has  also  lost  some  of  its  drainage  area,  and  the  tributaries,  and 
the  Colorado  itself,  are  adjusting  themselves  to  the  revealed  structure 
upon  which  they  are  superimposed. 

The  climate  of  western  Texas  has  also  become  more  arid  and 
the  effect  of  this  is  shown  by  the  dessi cation  of  lake  basins  in  the 
Trans-Pecos  region,  the  abandonment  of  streams  in  central  west 
Texas  and  in  the  growth  of  -flood  plains  in  the  Tertiary  forested 
area. 
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''jj^<aated  Regions.    Am.  Journ.  Sci.  XLIV,  1892,  pp.  59-61. 

;J^**'r,  R.  S. — Reconnoissance  of  the  Guadalupe  Mountains.  Bull. 
^xas  Geol.  Survey,  1892. 

^^Hlcott,  C.  D. — i)i8cu8sion. — Bull.  Geol.  Soc.  Am.,  Vol.  II, 
^  ^ .  pp.  526-7. 
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•hs  rkoceedingb  of  the  academy  of 

September  5. 
Geo.  H.  Hohn,  M.  D.,  in  the  chnii-. 
Twenty-six  persons  present. 

Septemher  12. 

Mr.  Charles  P.  Perot  in  the  chair. 

I 

Thirty-six  persons  present. 

A  paper  entitled  "  A  Tempered  Steel  Meteorite,"  by  ! 
Goldsmith  was  presented  for  publication. 

The  death  of  Prof.  John  M.  Maisch,  a  member,  the  lOtlj 
was  announced. 


} 


September  19. 
Mr,  Charles  P,  Perot  in  the  chair. 
Thirty-two  peraona  present. 

SfirTRMrtER  26. 
Mr.  Charles  P.  Piciiot  in  the  chair. 
Thirty-one  persons  present. 

A  ]>aper  enlitled  "The  Odonate  Genus  Ortholestes,"  by  f 
['.  Calvert,  ivas  presented  for  publication. 

The  death  of  Henry  L.  Taggart,  a  member,  the  22nd  inst 
mnonnoed. 
Jnlia  B.  PJjitt  of  Chicago  viaa  elected  a  Correspondent. 
The  following  was  ordere<l  to  l)e  printed  : — 
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THE  RADIUS  OF  CTJRVATTTRES  OF  THE  CORNEA. 
BY    HENRY  C.  CHAPMAN,  M.  D.  AND  ALBERT  P.  BRUBAKER,  M.  D. 

The  classification  of  the  sciences  has  at  various  times  engaged  the 
attention  of  philosophers.  Whether  or  not  the  thoughts  of  students 
of  biology  have  ever  been  directed  to  the  merits  of  the  classifications, 
aottong  others,  of  Bacon,*  Comte,*  Spencer,'  the  most  superficial 
linker  must  have  been  impressed  by  the  fact  that  whatever  be  the 
logical  order  of  the  study  of  the  sciences,  the  progress  of  any  one 
|>iiinch  of  science  has  depended  largely  upon  the  simultaneous 
•dvance  made  in  some  closely  or  even  remotely  allied  branch. 

The  influence  exerted  by  the  progress  of  physics  upon  that  of 
astronomy  and  biology  through  the  invention  of  the  telescope  and 
Ducroscope  respectively,  the  stimulus  to  mathematical  research  exci- 
M  by  astronomical  discoveries,  the  influence  of  physics  upon  chem- 
istry, may  be  cited  as  familiar  examples.  As  a  special  instance 
of  the  manner  in  which  the  difiereut  branches  of  science  are  related 
to  each  other,  it  may  be  mentioned  that  the  method  of  measuring 
the  radius  of  curvature  of  the  cornea  by  means  of  the  ophthalmo- 
iQeter  is  essentially  the  same  as  that  made  use  of  by  astronomers  in 
determining  the  angle  subtended  by  the  apparent  diameter  of  a 
celestial  body  by  means  of  the  heliometer. 

Though  not  perhaps  generally  known,  there  was  submitted  as  long 
*go  as  1743  to  the  Royal  Society  a  communication  by  Savery,  giv- 
ingan  account  of  his  invention  of  "A  new  way  of  measuring  the 

^fierence  between  the  apparent  diameter  of  the  sun with  a  micro- 

ttieter  placed  in  a  telescope  invented  for  that  purpose."    Savery's 

P^per  was  not,  however,  published  at  that  time,  it  having  been 

••Pparently  entirely  forgotten  by  Bradley  to  whom  it  was  referred. 

*  en  years  afterward,  during  the  year  1753,  Short  having  learned 

^bat  Bouguer  had  given  an  account  in  1748  to  the  Academy  of 

fences  of  Paris*  of  his  invention  of  the  heliometer,  and  wishing  to 

*^ure  for  his  countryman  the  credit  of  the  invention,  called  the 

'Attention  of   the  Royal  Society,  in  whose  Transactions*  it  finally 

appeared,  to  the  long  neglected  communication  of  Savery. 

^  Aagmenlis  Scientiarum. 

Cours  de  Philosophic  Positive. 

Genesis  of  Science  Essays,  1868. 

Historic  dc  L' Academic  Royalc  des  Sciences  a  Paris,  MDCCLII,  pp.  87,  Mem- 
O'fesp.  11. 

*  Philosophical  Transactions,  Vol.  XLVIII,  p.  I(i5. 
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The  construction  of  the  heliomeler  ia  based  ujjon  the  fact  that  while 
an  object  appears  single  (Fig.  1)  when  viewed  through  two 
object  glasses  of  equal  focal  length  placed  eide  by  aide  at  the  end  of 
a  tube  provided  with  a  single  eye  piece,  it  will  appear  double 
(Fig.  2)  when  the  object  glaBses  are  displaced.  As  the  two  troageB 
(Fig.  2)  at  the  focus  are  separated  from  each  other  by  a  distance 
equal  to  the  distance  of  the  centres  of  the  object  glasses,  the  dis- 
placement of  the  latter  as  measured  by  a  micrometer  screw  will  give 
the  displacement  of  the  angular  diameter,  (Fig.  2, 
c  d)  of  a  celestial  body.  The  angle  subtended  by 
the  apparent  diameter  of  the  sun,  for  example  Fig. 
2,  c  d,  caii  then  be  determined  by  simply  bringing 
the  two  images  of  the  aun  in  contact  (Fig,  2)  and 
measuring  the  displacement  iieeegsary  to  accom- 
plish this  by  a  filar  micrometer,  the  angular  value 
of  the  revolution  of  the  screw  being  known. 
A  few  years  after  Bouguer  invented  his  heiiometer  which  Lalande 
used  to  determine  the  diameter  of  the  sun,  Dollood  substituted  for 
thetwuobjectglasies  the  two  halves  of  one  object  glass  (Fig.  3,  A  B). 
By  means  of  this  arrangement  two  imiiges  (Fig.  %  a  b)  are  seen  as  in 
Bouguer's  heiiometer,  each  semi-lens  giving 
an  image  except  when  the  two  semi-lenses 
are  juxtaposed,  the  two  images  being  then 
superimposed.  By  fixing  the  semi-lens  A 
and  making  the  serai-lens  B(Fig.3)alide  over 
it,  the  image  a  (Fig.  2)  due  to  thesemi-lens 
A  becomes  also  immovable.  The  distance 
through  which  the  semi-lens  B  (Fig.  .^)  is 
.ved  in  order  to  bring  the  image  b  (Fig. 
2)  due  to  it,  in  contact  tangenlially  witi 
the  image  a  and  equal  to  the  appareut 
diameter  sought,  is  measured  by  means  of 
in  Bouguer's  instrument.  The  value  of  the 
angle  under  which  the  apparent  diameter  of  the  object  (Fig  "2,  c  d) 
is  seen  can  be  thus  determined. 

In  connection  with  the  invention  of  the  heiiometer,  it  is  interest- 
ing as  illustrating  the  influence  of  llie  progress  of  astronomy  upon 
phy.«iology  that  the  Observatory  of  Kiinigsherg,  to  which  Helmholtz 
wan  attached  as  assistant  wlien  a  young  man,  possesses  one  of  the 
finest  hclionieterseverconstrucled;  that  hy  Fraunhofer.  Doubtless 
thi^  instrument  suggested  lo  Ilclmholt/ the  invenlion  of  theupbthal- 


2; 
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mometer.  It  should  be  mentioned,  however,  that  in  the  ophthal- 
mometer as  devised  by  Helmholtz*  the  two  images  of  the  object 
are  produced  by  means  of  two  glass  plates  such  as  were  suggested 
by  Clausen  to  obtain  two  images  of  a  star.    The  ophthalmometer 

as  constructed  by  Meyerstein  of  Gottingen 
consists  of  a  small  telescope  (Fig.  4,  T)  the 
objective  of  which,  b,  is  enclosed  within  a 
brass  box  C,  the  latter  supported  upon  a 
tripod  and   capable  of   being  leveled  in   all 

D  azimuths.  The  brass  box  contains  two  plane 
parallel  glass  plates  P*  P*,  which  are  situated  in 
front  of  the  objective  of  the  telescope.  By 
means  of  a  screw  mechanism  the  glass  plates 
can  be  so  turned  around  a  common  axis  that 
they  can  be  brought  either  into  the  same  plane 


(Fig  5)  or  into  two  different  planes  (Fig.  6). 


Fig.  3.  Xhe  angular  deviation  produced  by  the  move- 

ment of  the  glass  plates  just  referred  to  can  be  determined  by  two 
graduated  wheels  which  rotate  as  the  glass  plates  diverge  from  each 
other  to  the  one-tenth  of  a  degree,  the  instrument  being  provided 
with  a  vernier. 

By  means  of  the  ophthalmometer  we  are  enabled  to  determine 
the  size  of  the  virtual  image  produced  when  rays  of  light  emanating 


a 


Fig.  4. 
from  an  external  object  are  allowed  to  fall  upon  the  cornea  and, 
f^ither,  as  we  will  show  presently,  by  determining  from  the  size  of 
8Uch  corneal  image  the  radius  of  the  curvature  of  the  cornea.  The 
Prtnciple  by  which  the  size  of  the  corneal  image  is  determined  by 
y^e  ophthalmometer  is  the  same  as  already  mentioned  as  that  of  obtain- 
^*ig  the  apparent  diameter  of  a  heavenly  body  by  means  of  a  helio- 

meter.  The  only  essential  difference  in  the  theory  of 
the  two  instruments  is  that  while  in  the  heliometer 
one  semi-lens  alone  moves,  and  moves  in  the  same 
plane  with  the  other  fixed  serai-lens,  (the  displace- 


Fig.  6. 


Archiv  fur  Ophthalmologic.    Band  1,  Abth.  II,  S  1 
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nient  being  measured  by  a  micrometer  screw),  in  theopbtlialmometer 
both  glass  plates  move,  and  move  in  different  platies,  the  displacement 
being  deduced  from  tiie  formula  1—2  T  ain  (a-b)  in  which  a^the 

cos  b 
angular  deviation  of  the  glass  plates  obtained  experimentally. 
Before  developing  the  formula  just  mentioned  and  which  is  iadia- 
pensable  for  the  working  of  the  ophthalmometer  let  us  first  consider 
the  paths  of  such  rays  of  light  its,  emanating  from  a  luminous 
object  or  its  reflected  image,  pass  through  its  two  glass  plates,  the 
latter  making  an  angle  with  each  other.' 

From  a  consideration  of  Fig.  7  it  will  be  seen 
^  that  as  the  rays  of  light  from  the  object  a,  falling 
upon  the  glass  plate  P'  are  projected  subjectively 
'  back  Ui  a'  those  falling  upon  1"  to  a'  the  object  will 
be  consequently  seen  double  as  a' a'.  Now  if  the  two 
e  brought  into  contact  with  each  other  tangentinlly, 
their  total  displacement,  that  i:^  the  sum  of  the  displacement  of  the 
,:■  ,  g  two  images  to  the  right  and  to  the  lefl, 

will  be  equal  to  the  size  of  the  object. 
That  such  must  be  the  case  hecomee 
at  once  apparent,  if  the  object  and 
the  two  images  are  round  bodies  as 
represented  in  Fig.  S,  in  which  a  b  is 
the  displacejnent  to  the  right,  c  d  the 
displacement  tr>  the  left  and  a  d  the 
diameter  nf  the  object. 

It  will  be  observed  that  while  ihe 

total  displacenien! — a  b+e  d^a  d  the 

diameter  of  the  object,    the   di-taiice 

c   b    between  the  outer  edges  of   the 

two  images  is  twice  n  d,  or  twice  the 

\     diameter  of  the  object. 

d'      Such    being   the   cose  it  is  evident 

that  if  we  c.-iii  measure  the  totiil  di&- 

Fiu.  7.  placemenl  of  the  two  images   of  the 

object  when  the  images  :ire  in  contacl  wc  will  then  obtain  the  si/.e  of 

the  object. 
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Fig.  8. 


3L«et  us  consider  now  the  development  of  the  formula,  1=2  T 
sin    Ca~b)  in  which  I  is  the  total  displacement,  T  the  thickness  of 
cos  b 

tbe  glass  plates,  a  the  angle  of  incidence  or  angular  deviation,  b  the 
angle  of  refraction.  Let  A  B  C  D  (Fig.  9,)  be  one  of  the  glass  plates 
placed  in  front  of  the  objective  of  the  telescope  and  a  c  an  incident 

ray  emanating  from  the  image 
of  the  luminous  object  whose 
size  is  to  be  determined.  Such 
being  the  case  the  ray  a  c, 
according  to  the  law  of  refrac- 
tion, will  be  bent  as  c  I  toward 
the  perpendicular  u  K  as  it 
passes  through  the  glass  and  away  from  the  perpendicular  as  1 1  and 

parallel  with  a  c  as  it  emerges 
from  the  glass.  The  angle 
a  c  u  will  be  equal  to  the  angle 
1  I  m,  parallel  rays  falling 
upon  parallel  surfaces.  Call- 
ing the  angle  of  incidence  a 
G  c  u.  A,  and  the  angle  of  refrac- 
tion I  c  K,B,we  will  have  sin  A 

sin  B 
=index  of  refractional -524 
or  sin  A=sin  B,  from  which 

1-524 
equation  we   can  obtain  the 
value  of  B  and  cos   B  from 
trigonometric  tables,  A  being 


Fig.  9. 


t^btained  by  observation.  Such  being  the  relation  of  the  ang- 
les of  incidence  and  refraction  the  point  a  to  the  eye  of  an 
observer  at  1  would  appear  to  be  at  b,  the  glass  plate  effecting 
therefore  a  lateral  displacement  of  the  point  a  to  an  extent  a  b 
^hich  is  measured  by  determining  the  equal  distance  c  f. 

Inasmuch,  however,  as  c  f=cl  sin  cl  f ,  i  t  follows  that  if  we  can 
determine  c  I  and  sin  cl  f  we  will  obtain  c  f  or  its  equal  a  b.   As  K  c 
=cl  cos   B,   it   follows   that   cI=K  C    and   as  K  C=the  thick- 
cos  B 
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ness  of  the  glass  plates  ivhich  is 
known,  we  may  call  it  T  and 
say  therefore  that  CI=     T     . 

coaB 
Further  the  angle  clf=h  If 
— h  i  c,  but  as  h  I  f  =  u  o  a  or  A, 
their  sides  being  parallel,  and 
hic=Ie  K  or  B  they  being 
alternate  angles  it  follows  that 
sin  c  I  f^sin  (A-B).  Substitut- 
ing now  these  values  of  c  I  aud 
sin  c  I  f  in  the  equation  c  f=c  I 
ain  c  I  f  we  obtain  c  f  or  a  b=T 
sin  (A-B).    Inasmuch,  however. 


us  there  are  two  plates  in  the 
ophthalmometer  and  tlie  size  of 
the  image  is  equal  to  the  dis- 
placement to  the  left,  plus  that 
Fig.  10-  to  theright,  thesizeof  theiniage 

or  I  will  be  equal  to  2  a  b--2  T  sin  (A-B) 
cos  B 
As  it  is  essential  in  the  working  of  the  opiithalmonieter  by  means 
of  the  formula  just  developed,  that  the  thickness  of  its  two  glass 
plates  as  well  nt  tlieir  index  of  refraction  should  be  determined  as 
accurately  as  possible,  the  methods  by  which  these  contrasts  were 
obtained  will  be  briefly  described. 

Ill  determiningthe thickness  of  the  glass  plates  a  Pfisler  sphiiru- 
meler  was  made  use  of,  the  general  construction  of  which  is  well 
shown  in  Fig.  10.  Tlie  object  to  be  measured  in  this  instance,  the 
glass  plate,  was  placed  upon  a  little  table  at  the  top  of  the  screw 
(not  represented  in  fig.)  and  the  latter  elevated  until  the  glass  plate 
came  in  contact  with  the  knife  edge  a.  The  level  being  then  in 
adjustment,  the  extent  of  the  separation  of  the  little  table  aud  the 
upi>er  knife  edge  or  the  thickness  of  t!ie  glass  plates  was  then 
obtiiined  by  observing  the  distance  through  which  the  screw  had 
descended,  as  given  by  the  divisions  on  the  scales  and  on  the  grad- 
\iiiteil  circle,  each  divis^inn  of  the  scale  corresponding  to  i  millimeter 
each  division  of  the  circle  to  lia  niiilimeter.  The  following  resumi'- 
of  iT)  iletcriiiinations  of  the  thickness  of  each  glass  plate  proves  the 
accuracy  of  the  method  made  use  of; — 
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As  the  average  thickness  of  the  two  glass  plates  is  the  same,  viz. : 
-4*4015  mm.,  the  result  is  what  might  have  been  anticipated  since 
'tbe  two  glass  plates  were  the  halves  of  one  plate. 

Jiesume  of  25  determinations  of  the  thickness  of  the  right  and  left  glass 
plates  of  the  Ophthalmometer  by  the  Sphdrometer, 

Headings  from  the  Instrument.  Corrected  and  reduced. 


R. 

L. 

R. 

mm. 

L. 

mm. 

8— 8M  error 

10 

8— 81-2 

4-4005 

4-4010 

•5 

•5 

25 

25 

•4 

•6 

20 

30 

•2 

•0 

10 

00 

•0 

•1 

00 

05 

•1  error 

10 

■0 

05 

00 

•0 

•8 

00 

40 

•8 

•3 

40 

15 

•8 

•2 

40 

10 

•0 

•0 

00 

00 

80-8  error 

0-7 

•0 

05 

15 

81-1 

•6 

20 

45 

•2 

•0 

25 

15 

•3 

•1 

30 

20 

•6 

•0 

45 

15 

•1  error 

0-9 

•0 

10 

05 

•1 

•6 

10 

35 

•4 

•3 

25 

20 

•2 

•2 

15 

15 

•3 

•2 

25 

16 

80-8  error 

0-8 

•0 

00 

10 

•9 

•1 

05 

15 

•8 

80-8 

00 

00 

•8 

•9 

00 

05 

81-0  error 

0-8 

•9 

10 

05 

4*4015  mm.  4*4015  mm. 
In  determining  the  index  of  refraction  of  the  two  plates  of  the 
ophthalmometer  the  spharometer  was  also  made  use  of,  its  applica- 
tion for  this  purpose  being  based  upon  the  principle  of  the  index  of 
refraction  being  equal  to  the  ratio  of  the  actual  thickness  to  the 
apparent  thickness  when  viewed  normally  to  the  surface.  Let  us 
suppose  that  a  number  of  equidistant,  parallel  lines  ruled  upon  a 
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glaaa,  e.  g.  a  stage  microiueter,  be  viewed  under  the  microscope  and. 
when  seen  iu  fucua,  that  a  spirit  level  be  placed  upon  the  upper 
ends  of  the  microscope  and  of  the  screw  of  the  spharometer, 
the  spirit  level  of  the  latter  haviug  been  temporarily  removed. 
The  upper  ends  of  the  two  iastmments  being  now  at  the  same 
level,  let  a  reading  lie  taken  ofl'  the  sphiiro meter  and,  for 
example,  suppose  it  to  be  46-16,  Now  place  upon  the  Btage  micro- 
meter one  of  the  glass  plates  of  the  ophthalmometer,  the  latter  being 
interposed  between  the  Ibiea  and  the  objective  of  the  microscope. 
The  tube  of  the  microscope  must  now  be  elevated  in  order  that  the 
lines  may  be  brought  again  into  focus.  The  upjier  end  of  the  niicro- 
sco|je  being  now  at  a  higher  level  than  that  of  the  spiiarometer,  the 
screw  of  the  latter  must  now  be  raised  until  the  upper  ends  of  the 
two  instruments  are  again  at  the  same  level  and  a.  second  reading  be 
taken  which  we  will  suppose,  for  example,  to  be  43-14.  The  differ- 
ence between  the  two  readings,  3-02^1-51IJ  mm,,''  will  be  the  distance 
through  which  the  microscope  was  elevated  in  order  to  see  the  ruled 
lines  when  the  plates  of  the  ophthalmometer  were  interposed  between 
the  lines  and  the  microscope.  Now  if  this  dillerence,  I'SlOmm.,  be 
deducted  from  the  thickness  of 
the  glase,  4-4015,  and  the  remain- 
der, 2-8915  mm.,  be  divided  into 
the  thickness  of  the  glass,  the 
quotient,  1'5222,  according  to  the 
principle  above  enumerated,  will 
be  the  index  of  refraction  sought. 
Tim*,  for  example,  let  Fig.  11, 
represent  the  micronieter  resting 
up<ju  (liestnge  of  lheinicrosco[>e, 
A  (;.  ibc  actuiil  thickiiess  of  the 
]iliito  of  llie  ophthalmometer 
iiiterpiisei!  between  the  lines  and 
llie  iiiicrusi'ope,  then  according 
to  tlic.)rynndex]>erinient  A  G— 
A  n^li  G  or 4-4015  ram.— l-olO 


•Eacliiiivisiiin  of  llic  i 

NorE. — Tlie  mi-ihoiis  j 

|ilatcs  of  Ihe  ophlli almoin 

lullmrx     bv    I'rofeuor    r' 


ickne^s  of  .lie  gi^s 
ete  ■•iipntfled  lo  llie 
ly  of  l'eim>iylv.i,iia. 
e  (if  (he   accuracy  of 
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mni.=2'8915,    A  G=  index   of  refraction  or  4*4015  mm.= 

BG  2-8915  mm. 

l*5222=index  of  refraction. 

The  average  index  of  refraction  as  obtained  from  ten  experiments 
with  each  plate  of  the  ophthalmometer  by  the  method  just  described, 
was  1*5249,  as  shown  by  the  following  resume : — 

Resxjtme  of  experiments  with  sphdrometer  and  microscope  to  determine 

the  value  of  the  index  of  refraction  of  the  glass  plates  of  the 

ophthalmometer. 
xi.  Xi. 

1*5222  1*5276 

1-5222  1-5276 

1-5249  1-5249 

1-5276  1-5249 

1-5276  1-5222 

1*5222  1-5222 

1-5249  1-5276 

1-5276  1-5249 

1-5249  1-5222 

1-5276  1-5222 


1-5252  1-5246 

1-5252 
1-5246 


2)3-0498 


l-5249=index  of  refraction. 
For  the  sake  of  simplicity,  we  have  hitherto  assumed  that  the 
luminous  object  was  single,  two  images  being  then  seen  by  means  of 
the  ophthalmometer  when  the  glass  plates  of  the  latter  were  made 
to  diverge.  In  the  practical  working  of  the  instrument  it  will  be 
found,  however,  that  if  three  luminous  objects  be  used,  three  gas  jets 
for  example,  placed  at  right  angles  to  the  long  axis  of  the  telescope, 
six  images  being  then  perceived,  the  plates  diverging,  that  it  will  be 
easier  to  determine  the  displacement  of  the  images  than  if  one  be 
used.  The  principle  involved,  however,  is  the  same  whether  one  or 
three  luminous  objects  be  used.  This  will  be  made  apparent  by 
Fig.  12,  in  which  the  distance  between  the  first  image  and  a  point 
midway  between  the  second  and  third  images  corresponds  to  a  single 
image,  and  1  C  and  C  3'  to  the  displacement  of  the  images  to  the  right 
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andl      rp      itively.    The  subjectoftheexperiraeatupon  whoseeye 
the  ...  tiie  three  gas  jets  falls,  sits  with  the  head  resting  in  a 

fr  s  bk  B  distftDce  of  about  i30  centimeters  from  the  ophthalmoine- 
ter,  and  looks  directly  at  the  center  of  the 
frame  supporting  the  three  gas  jets.  Three 
corneal  images  being  then  perceived  by 
the  observer  looking  through  the  ophthalmo- 
meter erect  virtual,  but  reversed  a^  in  a  lock- 
ing glass,  the  plates  of  the  ophthalmometer 
are  made  to  diverge  until  the  image  1' 
reaches  a  point  just  midway  between  the 
images  2  and  ^.  The  original  images,  or 
the  distance  between  1  and  a  point  midway 
between  2  and  3,  being  then  doubled,  the 
angle  of  deviation  of  the  plates,  or  A,  is 
Aj  then  read  off.  The  angle  A,  so  obtained 
experimentally,  being  substituted  in  the 
formula     1=^2  T  sin  (A-B)  the  size  of  the 

coalJ 
image  or  I  is  then  obtained  by  calculation 
as  shown  by  the  following  example : 

1=2  T  sin  (A-B) 


cosB 

32=  48',  T^4-4015  mm.     Index  of  refraction^ 

^1-5249 

sin  A 

—index  of  refraction=--l-5249 

sin  B 

sin  32°  48' 

□in  B 

1-.5249 

log  sin  32°  48'=9-733765 

log  1-5249       ^0-183241 

log  sin  B  :^9'550524 

B  =--20°  48'  30" 

A— B=ll=59'30" 

log  sin  (A— B)^9'317582 
log  cos  B         ^9'970707 


J  Sysj 
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I 


._i 


D 


Jt     lias  ulreadj  been   incidentally  mentioned   that  the  size  of 
ttiG      oomeal  image    having    been    determined,  we    are    enabled 

thereby  to  deduce 
the  radius  of  the  cur- 
vature of  the  cornea. 
This  is  accomplished 
by  means  of  the  for- 
mula d — I :  I  : :  D  : 
R  or  R=2DI  in 
•2  d— I 

Fig.  13.  which  Fig.  13  R  is 

1.U8  sought,  D  the   variable  distai^ce   of   the    luminous 
e  three  gas  jets,  from  the  cornea  C,  I  the  size  of  the  corneal 
determined  by  the  ophthalmometer,  and  d  the  constant 
the  luminous  object  480  mm.,  that  is  the  distance  between 
gas  jet  and  a  point  midway  between  the  second  and  third 
the  latter  being  separated  by  a  distance  of  80  millimeters, 
lowing  example  will   illustrate  the  manner  in  which  the 

t  is  used : — 

R=2DI 


object;,    ^jj 


the  fi 
J 


:900  mm. 
d: 


d— I 
d=480  mm. 
480-000 
1=    1-957 


1=1*957  mm. 


d— 1=478-043 
2  D=1800- 
Log  2  D=  3-255273 
Log  I  =  0-291506 

3-546779 
g  (d— 1)=  2-679467 


1^ 


i 


Xog  R     =  0-867312 

R     =  7*367  mm.=radiu8  of  curvature  of  the  cornea. 

^^nnection  with  the  formulae  just  made  use  of  in  determining  the 

.         a  f>f  the  curvature  of  the  cornea,  it  may  not  be  superfluous  to  call 

^   ,  ^tion  to  the  extent  to  which  the  result  so  obtained  will  be  affec- 

^^y  small  errors  made  in  determining  the  values  of  T,  n,  I,  D,  d, 

CV(w?^^  to  experimentation.     Thus,  for  example,  if  an  error  of 

^^  mm.  be  made  in  T,  the  error  in  n  will  amount  to  0*0002  mm. 

^^  not  necessary,  therefore,  to  use  the  value  of  the  thickness  of  the 


360 


PBOCEBDISOS  OP  THE  ACADEHT  OF 


gla»j  plate  T  beroud  the  second  decimal  place,  eiuce  the  valne  ori 
or  ibe  index  of  refraction,  cannot  be  measured  beyond  the  lt» 
decimal  place.  While  an  error  of  2  mm.  in  the  measiirment  of 
will  afiect  R  to  an  extent  only  of  0'016  mm.,  the  same  amount 
error  in  d  will  affect  R  as  much  as  the  0'032  mm.  An  error  of  O 
mm.  iu  T  will  involve  only  an  error  of  001  mm.  in  I,  but  an  ei- 
of  001  mm,  in  n  will  change  I  by  aa  much  as 002mm.  Finally 
an  error  of  0'02  mm,  in  I  will  change  the  vahie  of  R  by  as  mucti 
0'07  ram.  it  follows  that  of  these  different  values  that  of  n,  or  i 
index  of  refraction,  is  the  most  important,  the  value  of  ii  affecti 
that  of  R  through  I. 

Resume  of  50  vxperimenU  with  lite  yjhthalmomeler. 
Name.  Age.  t^iM'Scar'imun.         xuuti  oi  ci.»"™. 


I. 


A.  E.  H. 
J.  B.  L. 

E.  E.  S. 
W.  \V.  K. 
C.  E.  P. 
\V.  H.  S. 
C.  R.  C. 
W.  H.  L. 
A.  A,  E, 
G.  J.  M. 

E.  J.  C. 
S.  I{.  H. 
S.J. 

M.  w.  :m. 

H.  O.  S, 
f4.S. 
G.  M.  K. 

ILL. 

0.  A. 
J.N, 
C.  II. 
L.  L. 
M.  C.  S. 

F.  K.  ]■. 
(i.  \V.  II, 


25 


7-367 

7-312 

7-833 

7-747 

7-74-i 

7-345 

8-240 

8-001 

7-938 

7-851 

7-935 

7-819 

7-654 

7-172 

7-921 

7-606 

7-S82 

7-790 

7-845 

7-81 G 

7-753 

6-637 

7-070 

7-527 

7-815 

7-.527 

7-321 

7.209 

8-259 

7-305 

7-438 

7-212 

7-890 

7-629 

8-993 

7-789 

7-572 

7-430 

7-8t!l 

7..572 

7-048 

7-676 

7-803 

7-515 

S03.]  NATURAL  SCIENCES  OF  PHILADELPHIA.  361 


27. 

H.  fi.  K. 

20 

8169 

7-962 

28. 

J.  W.  K. 

25 

8-087 

7-678 

29. 

B.  C  £[. 

21 

7-736 

7-448 

SO. 

w.c. 

21 

7-531 

7-436 

$1. 

B.L. 

22 

7-613 

7-441 

$2. 

A.  McG. 

25 

8-482 

8-190 

33. 

C.  R.  G. 

22 

7-666 

7-180 

34. 

J.  B. 

25 

8-286 

8-166 

35. 

C.  K.  F. 

21 

7-449 

7-336 

36. 

G.  H.  J. 

19 

8-122 

7-799 

3T. 

W.  N.  H. 

23 

7-233 

7-012 

3S. 

W.  B.  R. 

44 

7-841 

7-637 

39- 

H.  E.  C. 

25 

8-013 

7-399 

*0- 

J.  H.  W. 

27 

7-670 

7-384 

*X- 

Lt.  L.  xi. 

22 

7-799 

7-596 

*2. 

A.C. 

23 

7-748 

7-519 

^■S. 

F.O. 

20 

7-760 

7-361 

4-*. 

C.  C. 

24 

7-791 

7-421 

■*■&_ 

^    ,--_^ 

W.C. 

23 

7-659 

7-433 

J.  C. 

25 

7-802 

7-743 

■^^^ 

D.  E.  A. 

24 

7-605 

7-405 

M.  P. 

21 

7-803 

7-345 

•^^« 

M.  P.  W. 

27 

7-744 

7-572 

^o^ 

J.G. 

19 

7-861 

7-543 

Mean  1213=24-3     389-832=:: 7  797    377-580=7-562 


50  50  50 

Vom  the  above  resume  it  will  be  observed  that,  on  the  average  in 
"^  ^^^  ^"^Dg  men  at  least,  the  radius  of  curvature  of  the  cornea  amounts 
^.he  horizontal  meridian  to  7*797  mm.,  in  the  vertical  meridian  to 


'^^^  ^52  mm. 


a  conclusion  it  should  be  mentioned  that  the  importance  of  deter- 

^  ig  the  radius  of  curvature  of  the  cornea,  depends  upon  the  fact 

^^t  its  value,  together  with  that  of  the  indices  of  refraction  of  the 

^^^'^ious  refractive  media  of  the  eye,  constitute  the  experimental  data 

^     ^^  determining  the  cardinal  points  of  the  eye.      By  means  of  the 

^^ter,  the  paths  of  the  rays  of  light  passing  through  the  media  of 

^^  eye,  the  position  and  size  of  the  retinal  images,  etc.,  can  be  con- 

^ ducted  or  calculated,  data  indispensable  to  the  comprehension  of 

^*8ioD  and  the  practice  of  ophthalmology. 

24 


i 
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October  3. 
Mr.  John  H.  REDFrELD  in  the  chair. 
)  persons  present. 

titled  as  follows  were  presented  for  publication  : — 
>Ilection  of  Batrachia  and  Reptilia  from  South  Wert 
jr  E.  D.  Cope. 
)        Bntrachia  and  Reptilia  of  the  PlainB  at  Latitude  36" 

October  10. 
Rev.  H.  C.  McCooK,  D.  D..  Vice-President,  in  the  chair. 

Thirty  members  present. 

Additions  to  a  paper  entitled,  "  New  and  little  known  Paleozoic 
1  Juraissic  Fishes,"  by  E.  D.  Cope,  was  presented  for  publicatioD 
the  Journal. 

OOTOBEB  17. 
Mr.  Charles  Morris  in  the  chair. 
'I'hirty-eight  persons  present. 

A  piiper  entitled,  "On  Cypliornis,  an  exliuct  Genus  of  Birds," 
by  E.  D.  Cope  was  presented  for  publication. 

The  Publication  Committee  reported  in  favor  of  publishing  an 
addition  to  a  paper  entitled  "New  and  little  known  Paleozoic  and 
Jurassic  Fishes,"  by  E.  1).  Cope  in  the  Journal. 

0<TOI!ER  24. 
Mr.  Charles  P.  Perot  in  the  chair. 
Tbirty-seven  persons  present. 
The  death  of  Charles  llnckcr,  u  member,  was  announced. 

OcrojiEii  -Jl. 
The  President,  Genekai.  Isaac  J.  Wistar,  in  the  chair. 
Thirty-seven  jiersons  present. 
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A  paper  entitled  **  Notes  on  some  Snakes  from  Tropical  America 
lately  living  in  tbe  Collection  of  the  Zoological  Society  of  Phila- 
delphia," by  Arthur  E.  Brown. 

The  Publication  Committee  reported  in  favor  of  publishing  a 
paper  entitled  "On  Cyphornis,  an  extinct  genus  of  Birds/'  by 
£.  D.  Cope,  in  the  Journal. 

The  following  were  ordered  to  be  printed: — 
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KEW  KOBTH  ASEBICAIT  KTSOKTCETES. 
BY   GEO.   A.    REX,   M.    D. 

The  Mj'xomycetes  described  in  tliia  paper  are  in  |iart  new  and 
hilberto  umleacrtbed  species,  and  in  part  well  marked  and  stable 
varieties  of  existing  species. 
OrbiotlisDa  wrig'btil  It.  £  C.  vilt.  *tlpitats  n.  vnr. 

Sporangia  stipitate,  rpuitbrm,  globose  or  ellipsuidnl ;  stipes  vari- 
able in  height,  sunieiinies  mere  plusmodlc  tlijckeniti^s  of  the  bases  of 
tbe  sjiorangiii,  -iniii'liiin'-'  ;itt:iiniiij,'  thiriiigli  ir:k'iiiJCi!i;ilt?  L'r:iilc3  ii 
height  of  "5  mm.,  slightly  tapering  from  below  upward,  of  medium 
thickness,  black,  and  granulose  or  occasionally  rugose  on  the  surAice; 
capillitium  deep  yellow,  freely  branched  and  combined  to  form  • 
long  loosely  meshed  net ;  threads  prnvided  with  scattered  abort, 
sharp  and  either  straight  or  slightly  curved  Spines;  spores  yellow, 
lO-12/i  in  diameter  delicately  spinuloae. 

Fairmount  Park,  Philadelphia,  Pa.  (Barold  Wingate.) 

This  very  unusual  and  interesting  variety  is  probably  tbe  first 
recorde<I  instance  of  a  stipitate  species  occTLrnn<r  in  tbe  Pericbo?nacea'. 

It  diffurs  fri)iii  thu  typical  form  iif  ihe  sjieuit's  in  the  presence  of 
sti|>e^,  in  the  cliii^er  nic^hes  of  the  tiet  of  tlie  ca]iillitiiini,  and  in  tbe 
shorliT  !^|iinGs  on  the  tlireiids  of  the  ciijiillititini. 

Tbe  sporangia,  liowever,  excepting  the  stipes,  are  similar  in  every 
respect  lu  the  glot)ose  and  reniforni  spiirancin  of  the  ordinary  sessile 
form. 
Aroyria  magna  n.  fy. 

Spi)riin^ia  shortly  sti|>itale,  densely  ii^'j^rc'ratei],  growiog  oilher  in 
^rmill  cliist.'rsor  in  large  effused  masses  niiiny  squii  re  inches  in  area; 
individual  sporangium  elongiited,  cylindrical,  tafwring  toward  the 
end,  evaTies<r('nt  above  with  a  annill,  p:de  yellowit^b-gniy,  funnel- 
pen 

ootb 


il   perinaiiont  li 

;iriiplificatii.u  ; 
lilh-d     with     n 

i;isi'  or  calyculus;  inner 
rarely  a  fvw  Sfaltorcd  ^]■i; 
stipw  one  mm.  in   bci-lii 
lon.h.i    |.hwm,„li<>    ma-sr 

surface   of  calvculus 
nule.-  are  found  under 
I,  lulnihir,  the  cuvity 
■s;    ciij.illitiurn    much 

il.-d.  about  ]l>n 
ucoh.r,  iitliK'hi 
iliis.    and    form 
itium   ..'vHudric 

im.inltugtbrHuxea,  dro, 
■dsli^rhlly  byafewthread 
irig   il  loo,o'!argc-mf>lu.'d 
al,'  of   uniform   ihi.'kuo, 

;>ping,  tawny  griiy  or 
sto  the  bottom  of  tbe 
network;    threads  of 
i,  coarsely  sculptured 
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witH  mingled  half  rings  and  blunt  spines.    Spores  dull  gray  (not 
cinereous)   in   mass,  colorless  with  reflected   light,  7*5  to  8;*  in 
diameter ;  epispores  very  thin  showing  under  a  high  amplification 
from  10-12  isolated  irregularly  scattered  hemispherical  papillae. 
A.,  m&^na  rsr.  roiea. 

Capillitium  equally  long  as  in  the  previous  form,  but  less  robust 
»n  habit  and  more  cylindric  in  shape:  color  of  capillitium  and 
spores  bright  rose-red  when  recent ;  sculpturing  of  spores  and 
^^pillitium  like  that  of  the  previous  form  ;  calyculus  smooth  ;  spores 
7"5/x  in  diameter. 

^airmount  Park,  Philadelphia,  Pa. 

The  association  of  these  two  forms  under  one  specific  head  is 
Justified  by  the  history  of  the  species  considered  in  connection  with 
^oe  fjact  of  the  essential  accordance  of  the  characters  of  the  two  forms 
m  their  totality. 

The  robust  gray  form  was   first  found  by  the  writer,    growing 
^^parately.      A  few  days  later  it  was  found  again  on  the  same  log 
With  clusters  of  the  red  form  growing  beside  it.     One  month  later  in 
^Hotter  locality  about  a  mile  from  the  first,  an  extraordinarily  large 
^^O'^th  of  the  gray  form  in  large  eflTused  masses  was  found  by  Mr. 
^^-  Wingate,  also  associated  in  a  similar  manner  with  clusters  of  the 
^^a    variety.     In  neither  instance  was  there  any  intergrading  of 
^^*or8,  nor  did  any  of  the  clusters  contain  individuals  of  both  colors. 
^^hile  these  parallel  histories  might  be  considered  as  mere  coinci- 
dences, the  correspondence  of  all  the  essential  specific  characters  of 
^l^e  two  forms  has  led  the  writer  to  the  belief  of  their  specific  connec- 
^*oo  at  least,  although  not  necessarily  of  their  development  from  the 
*^^e  Plasmodium. 

This  species  is  allied  to  A.  nutans  in  the  relaxed  elongated  capil- 
iHium,  but  diflers  from  it  in  the  sculpturing  of  the  capillitium  and 
^lyculus.      The  capillitium-threads  lack  the  minute  vein-like  retic- 
ulation which  covers  the  interspaces  between  the  coarser  half  rings 
*nd  spines  in  A.  nutans. 

The  calyculus  of  the  red  form  is  absolutely  smooth  except  the  lon- 
gitudinal plications  common  to  the  eu-arcyria?.  In  the  gray  form  it 
is  practically  smooth,  there  being  but  a  few  isolated  spinules  on  its 
inner  surface.  In  A.  nutans,  however,  the  inner  surface  of  the 
calyculus  is  covered  with  an  exquisitely  beautiful  sculptured  reticula- 
tion, coarse  and  venose  below  but  grading  above  into  a  fine  net  with 
polyhedral  meshes  sometimes  having  spinous  prolongations  project- 
ing inwardly  from  the  intersections. 
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The  peculiflr  spore  warting  o£  A.  matjna  can  be  found  with  ahigh^^ 
degree  of  amplification  in  A.  punieea,  A.  nutans  and  several  otber""^ 
Bpecies  of  tlie  eu-arcyrise.    It  may  practically  be  considered  the  lyj*     ' 
of  thcBpore-sculpturing  of  that  section  of  ihe  genus. 
Triehia  pnlohella  n,»y. 

Sporangia  sub.^tipitate  or  sei^sile  with  a  narrow  base,  globose, 
averaging  '6  mm.  in  diameter,  bright  vitelline  yellow,  (rrowtng  either 
lingly  or  in  small  scattered  clumps  coutainiog  but  few  sporangia, 
but  not  upon  a  common  hypolhallus;  sporangium- wall  clear,  trans- 
lucent, rupturing  irregularly  at  the  top;  capillilium  and  spores 
vitelline  yellow  in  mass ;  capillitium  composed  of  cylindrical 
threads  3'5-4'5/i  in  diameter,  terminating  in  pointed  ends  from  one 
to  one  and  one  half  times  the  diameter  of  the  thread  in  length  ; 
spirals  three  to  four  in  number,  winding  more  or  Ices  irregularly; 
interspiral  filaments  absent  or  very  rudimentary  ;  threads  occasion- 
ally branched  and  having  occasionally  bulbous  expansions  in  their 
course;  spores  II  to  125/"  in  diameter;  epispores  provided  with  a 
sculptured  reticulation  composed  of  very  narrow  rounded  thread-like 
raised  bands  combined  into  more  or  less  broken  polygons  numbering 
from  five  to  seven  to  the  entire  epispore. 

Adirondack  Mts.,  N.  Y.— Chestnut  Hill,  Philadelphia.  Pa. 

This  sjicctes  U  allied  to  the  group  of  Trichiiis  of  which  T.  chryM- 
a/ienii'i  uuiy  be  said  to  be  the  i-eiitral  furtu.  It  differs  from  them  all 
however,  in  the  solitury  or  individual  hiibit  of  growth  of  the  eiwr- 
augia,  which  are  not  <levelnped  on  a  common  hyjiothallus,  and  in 
the  absence  of  inter.-jpira!  rid;res  even  under  iiigh  umpHficalion. 

The  very  delicule  thrca[l-likc  clmracler  of  the  reticulations  of  the 
epispores  is  remarkublc.  The  threads  forming  the  sides  of  the 
polygons  are  sometimes  simple,  sometimes  zigzag  or  ])roken  in  out- 
liuu  enclosing  luiuute  rhombic  intcrs|HH'es,  or  sometimes  marked  by 
a  row  of  rudimentary  pits  like  those  often  found  in  the  epispores  of 
T.  ehrijMi'iirrmn.  The  s|iores  of  (he  two  galherings'  from  which  the 
spi'cic^i  iv  diiSLTJIieil  are  idfntical,  but  the  (■iii)illitium  varies,  being 
niori'  Imilious  iuui  irre;;uiar  in  ouo  frathiTing  than  in  the  other,  due 
to  the  fact  that  it  was  developed  in  colder  weatlier.  In  neither  of 
the  specimens  coiihl  the  sjiorantria  be  said  to  be  stipitate,  but  the 
eliaracter  of  the  dark  phismodic  bases  of  thefewsubsessilesportingia, 
warrants  the  belief  ihat  under  s|)c<-i;il!y  favorable  conditions,  stijtit- 
atp  sjioraiigia  may  bo  developed  analogous  to  those  of  the  neighbor- 
\<v-  s|K-cie8  T.  vuria,  var.  nigripe^. 


1893.]  NATURAL  SCIENCES  OF  PHILADELPHIA.  367 

Gomatrieha  typhina  Roth.  v»r.  heteroipora  n.  T»r. 

SporaDgia  stipitate,  cylindrical  with  rounded  apex,  or  expanded 
above  and  terminating  in  a  point  curved  to  one  side,  about  2  mm. 
in  height  including  stipes ;  sporangium-wall  evanescent ;  capillitium 
composed  of  slender,  sinuous  threads  arising  from  the  columella, 
branched  many  times  at  irregular  intervals  and  joined  together 
forming  a  dense  tangled  network  extending  to  the  surface ;  spores 
purple-brown  in  mass  when  recent,  fading  in  time,  d-Sfi  in  diameter ; 
epispore  sculpturing  complex  and  only  evident  with  high  amplifica- 
tion, consisting  of  about  10  to  12  dark  violet  colored  hemispherical 
papillffi  irregularly  scattered  over  the  surface  between  which  may 
be  found  a  delicate  reticulation  of  narrow  raised  bands  forming 
rhombic  or  irregular  quadrilateral  meshes. 

New  York,  Pennsylvania,  Virginia,  North  Carolina. 

As  this  variety  is  seen  in  the  herbarium,  it  resembles  closely  the 
usual  form  of  C  typhina.  There  are  however,  well  marked  and 
positive  differences.  The  capillitium  is  more  slender  and  forms  a 
denser  network  which  is  branched  and  combined  to  the  very  surface, 
giving  the  impression,  without  a  close  examination,  of  a  parallel 
peripheral  network.  It  is  generally  found  also  in  small  isolated 
clumps  containing  but  a  few  closely  aggregated  individuals.  In  the 
spores  of  the  typical  form  the  larger  scattered  papillse  are  also  found 
but  the  intervening  spore  surface  is  not  reticulated  but  very  minutely 
verruculose. 

This  variety  is  not  a  mere  sport  or  temporary  variation,  but 
occurs  frequently  and  is  constant  in  character,  so  that  an  observer 
familiar  with  it  can  always  identify  it  in  the  field  without  difficulty. 
The  spore  sculpturing,  however,  is  so  evidently  an  evolution  from 
that  of  the  regular  form  of  the  species,  that  it  seems  to  be  entitled 
only  to  varietal  distinction. 

DUolUM  thomMii.     Proceedings  of  Aoad.  Nat.  Sci.  Phila.,  1892,  p.  329. 

Plasmodium  ochre  yellow,  immature  sporangia  pure  white,  mature 
sporangia  metallic,  either  silvery  or  gold-bronze  in  lustre,  sometimes 
iridescent,  }  to  }  of  a  mm.  in  diameter,  scattered  or  grouped  in 
clusters,  stipitate  or  sessile,  globose  when  stipitate  but  flattened  at 
the  base  when  sessile ;  stipes  variable,  usually  short  but  sometimes  i 
of  mm.  in  height,  thick,  rugose,  dull  ochre  yellow  containing  lime  ; 
columella  ochre-yellow,  rough,  penetrating  from  \  to  i  the  height  of 
the  sporangium,  varying  in  shape  from  bluntly  conical  to  cylindrical 
or    cylindric-clavate,  containing  minute  round   or  oblong  ochre 
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CO  I  (J  red  granules  of  lime;  spores  pale  brown  11-12//  in  diameter; 
e;>i9pore9  sparsely  covered  with  miaute  papitlss  interspersed  with  a 
variable  number  of  from  four  to  eight  lar^  irregular  dark  violet 
piipillffi  apparently,  wliich  are  resolved  by  suflSeiently  high  ampli- 
fication into  dense  clusters  of  from  five  to  eight  closely  aggregated 
small  papillfls;  capillitium  sparse,  brown-violet  in  color,  conipoaadof 
rigid,  straight,  tapering  threads  arising  from  the  columella  and  baM 
of  the  sporangium,  joined  by  a  few  lateral  branches  in  the  middlfi 
and  near  the  ends  into  n  loose  open  network  ;  threads  3-7/1  in  thick-  j 
Dees  at  the  basal  point  of  attachment,  tapering  to  a  point  at  their 
attachment  to  the  s[)orau gin m- wall ;  hypothallus  variable,  usually 
membranous  with  scattered  deposits  of  ochre-colored  lime  granules, 
but  thick  and  crustaceoua  with  liiuo  when  the  sporangia  are  sessile. 

Mitchell  Co.,  North  Carolina  (Laocaster  Thomas.) 

This  species  and  the  two  other  distinctively  North  American 
speciea  D.  spleiuient  Pk,  and  D.  subneisiUif  Pk.  are  characterized  hy 
peculiarly  specialized  spore  sculpturings,  which  would  aufGciently 
serve  to  distinguish  them  from  the  cosmopolitan  species  D.  leiicopoda, 
even  if  their  general  characters  were  not  e(jually  well  marked. 

The  spore  markings  of  D.  thonnsii  aa  given  above,  differ  greatly 
from  the  others. 

In  /).  .j/j^fiii^K.' theopi^poresareptmldcil  with  irregularly  scattered, 
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end,  not  spirKi^c  or  rmniibil.  Tlic.-o  are  somttime.-:  joined  at  various 
angles  foruiiiig  ehmgiited  ur  anguhir  bars. 

In  D-  a«Ue^4li'  the  t'pisiiiuv.-  are  murkod  with  diHusely  branched 
rows  i)f  minute  dark  l>ead-likc  p;ipill:c  ranged  side  by  side  in  a 
iiKiiiilil'orm  iiiaiiiKT.  sonietinics  terminating  iji  free  ends,  sometime-:^ 
rnnnin^'  in  a  iiig-za;:  irregiihir  manner,  bnt  usually  conibiued  into  a 
hto'e  rfticuhtion  witli  large  irregular  lue^hea. 

The  cpi<]ioros  of  D.  hiirop'iiia  are  delicately  warted  in  a  uniform 
ni;innei-,  like  t!i<i>e  of  many  -iiecios  of  llie  Calcareic  and  Stemonit- 


ai^<-i,lal. 
in,  tlatti'n( 


■ular 


;ulai 


ilighllv  convex  above,  plane 
r  [ilano-i'oucavf  In  low,  a)i(iiit  one  mm.  in  diameter  when  circular, 
r  oiii:  by  one-lialf  inm.  whi'ii  eioiigalcd  ;  u]i[icr.*urt'ace  of  sporangia 
lotilod,  pi-eseniing  the  ajipearancc  of  large  irregular  spots  of  dark 
nibcr joined  by  narrow  bamU  of  u  paler  brown  color;  under  sur- 
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dark  umber  shading  to  black  in  the  center;  sporangium-wall 

smooth,  brittle,  rupturing  irregularly,  basal  fragments  more  or  less 

pai'manently  reflexed,  apparently  double,  or  at  least  composed  of 

two  easily  separable  layers ;  outer  layer  umber,  mottled,  colored  by 

the   innate  granules  of  lime,  inner  layer  pure  white  throughout 

except  a  narrow  ring  of  pale  umber  brown  around  the  columella, 

inner  surface  pitted  with  numerous  minute  indentations  as  with  a 

needle  point;  columella  flat,  discoidal  '5  mm.  in  width,  pale  ochra- 

ceous   color   on   surface;    capillitium    sparse,    white   or    colorless 

composed  of  simple   rarely   forked   sinuous  threads,  occasionally 

joined  by  lateral  branches,  attached    below  to  the  columella  and 

*4ioining  portion  of  the  basal  sporangium-wall  and  above  to  the 

"pper  sporangium-wall ;  stipes  variable,  sometimes  scarcely  evident, 

sometimes  one  mm.  high,  black,  longitudinally  ridged,  more  or  less 

flattened   laterally   according  as   the   sporangium   is  elliptical   or 

circular;  spores  dark  violet  12-14/i  in   diameter,  epispores  thick, 

distinctly  warted  with  sufficient  amplification. 

Roan  Mt,  Tennessee. 

The  affinities  of  this  species  are  with  the  section  of  the  genus 
"^^presented  by  C  radiatum.  It  diHfers  from  the  other  discoidal  or 
^''bicular  species  in  its  dark  chestnut  umber  color,  its  well  marked 
^^coidal  columella  and  jet  black  irregular  stipe. 

"^^Jidrioderma  ragoinm  n.  sp. 

I^lasmodium  gray ;  sporangia  grayish  or  dusky  white  becoming 

"''ownish  at  the  margin  of  the  base,  shading  into  chestnut-brown 

Ground  the  point  of  insertion  of  the  stipe;  sporangia  sti  pita  te,  nearly 

^^mispherical,  flattened  and  slightly  unibilicate  at  the  base,  i  to  S 

'^i^-  in  diameter  at  the  base  ;  sporangium-wall  single,  papyraceous, 

^^ch  wrinkled  or  traversed  by  ridges   which  mark   the  lines  of 

'^pture  and  dehiscence  and  are  combined  so  as  to  divide  the  wall 

into  twenty-five  to  thirty  shallow  irregularly  polyhedral  portions 

^l^ich  fall  away  on  the  scattering  of  the  spores  ;  stipes  subulate,  lon- 

^t;udinally  rugose,  brownish-black  becoming  brown  above,  one-half 

^  two- thirds  of  a  mm.  in  height;    columella  chalky  or  yellowish- 

^liite,  clavate,  much  roughened  in  the  upper  portion,  penetrating  to 

^He  half  the  height  of  the  sporangium  ;  capillitium  white  or  color- 

^^,  composed  of  simple  tubules  freely  forked  and  combined  by 

lateral  branches  into  a  loose  network  attached  to  the  columella  and 

basal  wall  of  sporangium    below  and  the  upper  sporangium-wall 

above;  spores  10//  in  diameter,  warted,  violet-brown  in  color. 
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Cranberry,  North  Carolina  (Lancaster  Thomas.) 

This  Bpecies  is  also  allied  to  C.  radialvm.  The  ridges  which  cause 
the  peculiar  shrivelled  appearance  of  Uicsurfac«of  tlieeporangiasre 
not  the  result  of  the  drying  of  immature  sporangia,  but  are  pres- 
ent in  all  cages.  They  are  morphological  in  character,  their  locu- 
tion being  indicated  by  grayish  lines  on  the  chalky  white  surface  of 
the  inimatiire  sp^jrangia  from  a  very  early  period  of  their  develop- 
ment while  they  are  still  in  a  soil  and  plump  coudition. 
Crmterinm  rubeioeni  a.  ip. 

SjwraugiaHtipitate,  about  one  mm.  hij-h  including  stipe,  cylin- 
droid  or  elongated  cyalbiform,  apex  convex ;  sporangium- wall  single, 
dark  violet'red,  smooth  except  at  the  upper  portion  which  is 
slightly  roughened  by  an  external  deposit  of  scattered  lime 
granules  of  a  pale  lilac  color;  lower  third  of  wall  ridged  longi- 
tudinally; on  spore  dehiscence  the  apex  falls  away  separating 
by  an  irregular  line  in  a  circumsci.^sile  manner;  stipe  violet- 
black,  one-half  the  height  of  the  s|)oraiigium,  wrinkled  longitu- 
dinally, the  ridges  being  continuous  with  those  upon  the  sporangium: 
capillitium  composed  of  an  irregular,  branched  central  moss  of 
vloletred  lime  granules,  the  branches  connected  with  the  aporangium- 
wiil!  either  directly  or  by  n  .scanty  network  of  delicate  colorless 
tubules  with  long  auLruIar  knot^  nf  red  lime  griinules  at  the 
noiles;  spores  l-^y-S-H;'  in  diameter,  brown-violet,  opisporoa  thick, 
minutely  warled  with  dark  violet  warts. 

Ixmisiana  (A.  IJ.  I,an;,'lois,  com.  ,1.  H.  Elli.^.) 

This  species  is  allied  to  both  V.  (inreum  and  C.  leiteocepkalum, 
n\iiK  e^iwcijillv  in  their  etungated  and  cylindroid  forms.  It  is 
distingui.->hcd  from  them  by  the  Badhamia-like  character  of  the 
capillitium  and  by  the  color  which  exhibits  some  shade  or  tone  of 
red  or  violel-red  in  every  part  of  its  structure.  The  .'olor  of  the 
8|ioraiif;iuni-wal!  is  due  birgely  to  the  violet-red  innate  lime  granules 
which  it  conliiiiis. 


S|>oriui^'ia  UMiiilly  niinutc,  r^liiiitate.  broridly  funnel  shaped,  one- 
lialf  to  two-thirds  ot'a  mm.  in  hei^rht  inciuding  stipe,  and  one-fifth 
to  one-half  of  :t  mm,  «ide  at  the  top,  deliistinj;  by  a  regular  cap  or 
oiiercubmi ;  color  variable,  sonseiimes  light  or  dark  umber  uniformly 
diliiised  over  the  entire  sporangium,  sometimes  dark  brown  on  the 
lower  half  of  the  sporangium,  abruptly  shading  into  brown iah-white 
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in  ll^e  apper  half,  operculum  brownish-white,  darkest  in  the  center ; 

operculum  always  more  or  less  convex,  rarely  approaching  a  hemi- 

tp\ierical shape;  sporangium- wall  smooth,  simple,  variously  colored 

by  the  innate  lime  granules ;  stipe  equalling  the  sporangium  in  lengthy 

dark  brown,  longitudinally  ridged ;  capillitium  composed  of  a  close 

meshed,  all-sided  network  with  small  rounded  or  slightly  angular 

nodal  masses  of  ochre  brown  lime  granules,  averaging  about  2o-S0fi 

in  diameter ;  no  true  columella,  but  the  central  nodes  larger  than 

the  others;  spores  9-1 0/i,  brown,  delicately  warted. 

Pairmount  Park,  Philadelphia,  Pa.    . 

This  species  differs  from  the  various  forms  of  Craterium  vulgare  to 
^kA  it  is  most  nearly  allied,  by  its  habit  of  growth,  its  generally 
different  shape,  its  convex  operculum  and  especially  by  the  very 
different  capillitium  with  its  minute  nodes  which  are  invariably  of  a 
dull  brownish-ochre  color.  .  Like  Lachnobolua  globostis  with  which 
^"18  species  is  frequently  associated,  it  is  usually  found  upon  chestnut 
burs  lying  upon  the  ground  in  moist  places. 

^y»amiii  variabile  n.  8p. 

Sporangia  scattered,  stipitate,  substipitate  or  sessile,  about  one 

'^^'n.  high  ;  regularly  or  irregularly  globose,  ellipsoidal,  obovate  or 

^ylindric-clavate  in  shape  ;    sporangium-wall  sometimes  apparently 

'hick,  of  a  dingy  yellow  or  brownish-ochre  color,  slightly  rugulose 

^^  surface,  crustaceous,  brittle,  rupturing  irregularly,  sometimes  thin, 

^^Oslucent  covered  externally  with  flat  circular  lime  masses  falling 

*Way  in  patches ;  stipes  nearly  equal,  occasionally  much  expanded 

*^  the  base,  rough,  longitudinally  rugose,  variable  in  size,   some- 

^*^e8   one-third   of   a    mm.    high,   sometimes   a   mere   plasmodic 

thickening  of  the  base  of  the  sporangium;  color  of  stipes  varying 

*''om  a  yellowish-white  to  a  dull  brownish-gray  ;  capillitium  a  small 

^^hed  network  of  delicate  colorless  tubules  with  large  many  angled 

funded  masses  of  white  or  rarely  yellowish-white  lime  granules  at 

^he  nodes;  no  true  columella  but  often  a  central  irregular  mass  of 

^hite  lime  granules ;  spores  dark  violet-brown,  verruculose  9-10/Jt 

^0  diameter. 

Adirondack  Mts.,  New  York. 

A  comparison  of  several  gatherings  of  this  species  shows  a  great 
diversity  of  forms,  the  most  curious  of  which  is  the  erect,  subsessile 
cylindroid  form.  Nevertheless  the  essential  characters  are  the 
*wne  in  all,  making  them  referable  to  one  species.  The  crustaceous 
Bemi-glazed  sporangium- wall  and  similar  capillitium  ally  this  species 
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to  /'.  citrinellum  Pk.  most  nearly.     Il  differs  from  the  various  forms 
of  P.  gcJiumacheri  Host,  in  the  absence  of  a  columella. 
BsdltaiDiB  orbionlKU  n.  b[>. 

8iM>raDgia  scipitate  or  eeaaile,  orljicular,  discoidal,  irregularly 
elongated  or  plaemodiocarpous ;  averaging  about  oue  mm.  when 
simple  but  of  larger  size  when  piaamodiocarpoua ;  when  stipitate 
flattened  or  depressed  above  and  plane  or  slightly  iimbilicate  below  ; 
sporangium- wall  single,  more  or  less  translucent  from  the  varying 
number  of  innate  lime  granules;  external  surface  sometimes  covered 
witii  scattered  flat  circular  masses  of  lime  granules,  gray  in  color 
except  a  small  area  about  the  attachment  of  the  stipe  which  is  dark 
brown  ;  inner  surface  also  gray  except  an  area  of  brown  becoming 
brown-black  in  the  center  of  the  base ;  stipes  shorl,  '.3mm.  high,  deep 
black,  rough,  ridged  longitudinally;  capiUitium  composed  of  an 
irregular  central  network  of  tubules  coniaiuing  whit«  lime  granules, 
attached  above  and  below  by  slender  straight  sometimes  forked 
tubules,  to  the  sporangium-wall ;  spores  14-16/'  in  diameter,  dark 
brown,  warted  under  high  auiplificaliou. 

Fairmount  Park,  Philadelphia,  Pa. — Nebraska  (H.  Webber)  Ohio 
(A.  P.  Morgan.) 


The  discoidal  character  of  the  si 
constant  and  there  is  but  rarely,  in 
of  convexity  of  the  up|>er  surface; 
exhibit  a  somewhat  double  conca 
walls  nearly  coalescing  in  (he  cent 


le  sporangia  of  this  species  is 
ly  form,  any  noticeable  degree 
the  contrary  some  sporangia 
.'urface,  the  upper  and  lower 
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A  TEMPEBED  STEEL  METEOSITE. 
BY   E.   GOLDSMITH. 

Among  the  many  objects  brought  to  Philadelphia  by  the  Peary 
Expedition  to  Greenland  in  1891  was  a  meteorite  weighing  about  267 
pounds.  It  was  found  by  Professor  Angelo  Heilprin  near  Godhaven, 
Disco  Island.  The  mass  is  somewhat  pear-shaped  and  irregularly 
pitted.  When  received  at  the  Academy  it  appeared  to  be  solid  and 
devoid  of  cracks  or  any  signs  of  d istin tegratiou .  This  cond ition  soon 
changed.  The  mass  increased  in  volume,  cracked,  and  began  falling 
to  pieces,  apparently  remaining  dry  during  these  changes.  No  drops 
of  moisture  or  chloride  of  iron  could  be  detected. 

The  assumption  that  the  crumbling  was  due  to  oxidation  was  based 
on  the  fact  of  the  existence  of  a  higher  temperature  and  a  greater 
quantity  of  ozone  in  our  latitude  than  in  that  of  Greenland. 

Professor  Heilprin  presented  to  me  for  examination  some  of  the 
pieces  which  had  separated  from  the  mass.  They  were  dull  and 
gave  evidence  of  oxidation.  A  little  hammering  sufficed  to  separate 
the  substance  into  granules  and  powder,  the  distinction  between  them 
being  marked.  The  granules  are  hard,  metallic  and  tough,  whilst 
the  powder  is  capable  of  reduction  to  any  degree  of  fineness.  The 
separation,  however,  was  not  perfect,  as  the  granules  retained  some 
oxide  and  the  black  powder  included  some  of  the  finely  divided 
particles  of  the  metal.  An  attempt  to  separate  the  metal  from  the 
oxide  with  a  bar  magnet  was  unsuccessful  because  the  whole  mass 
was  practically  magnetic. 

A  determination  of  the  separated  quantities  revealed  :  Granules 
=73'8%,  Powder::^26*2%.  Specific  gravity  of  the  granules=^6*14 ; 
that  of  the  powder=4.73. 

A  portion  of  the  specimen  was  reserved  for  grinding  and  etching; 
the  process  involved  considerable  difficulty  because  of  the  extreme 
hardness  of  the  mass.  The  rotating  stone,  driven  by  a  belt,  appeared 
to  be  soft  and  powerless  to  reduce  the  meteorite,  but  by  adding  sand 
to  the  wet  stone  I  succeeded,  after  hours  of  patient  labor,  in  producing 
a  plane  surface.  Further  grinding  with  coarse  and  fine  corundum 
and  polishing  with  rouge  produced  a  surface  on  which  the  etching 
would  reveal  its  terrestial  or  celestial  origin.  A  new  three  edged  saw- 
file  was  blunted  by  the  first  contact  with  the  mass  and  no  filings 
could  be  secured.      Upon  passing  a  sharp  edge  of  the  mass  over  a 
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plate  of  soft  iron  it  made  ati  impressiou  alike  visible  to  ihe  e^e  and 
sensible  to  the  touch.  These  three  phyeicnl  proofs  would  seem  to 
warrant  calling  the  object  a  tempered  steel  meteorite. 

How  the  metal  became  tempered  can  only  be  explained  hypothe- 
titally.  Meteoriles,  in  their  passage  ihroiigh  the  ntniosphere,  become 
red-hot  and  if  they  fall  into  a  pool  of  water  or  a  deposit  of  snow  or 
ice  tbey  are  quickly  cooled.  Should  the  chemical  composition  be 
Buch  as  to  form  i^teel,  the  mass,  uuder  such  conditions,  becomes 
hardened.  On  heating  one  of  the  granules  to  redness  and  allowing 
it  to  cool  slowly,  it3  softness  under  the  file-test  conclusively  demon- 
strated that  natural  steel  is  similar  to  the  artificial  product. 
The  sharp-edged  steel  tool  of  a  planing  machine  would  doiibtleaa 
have  been  broken  by  contact  with  the  hard  mass  while  in  motion. 

The  extreme  hardness  might  be  supposed  to  indicate  the  presence 
of  diamonds,  but  that  mineral  is  never  found  in  any  of  these  auspccted. 
meteorites.  The  Widmanstiitian  figures  are  small,  as  might  be 
expected  when  we  consider  the  quick  cooling ;  only  small  crystals 
forming  under  such  cireumstaDces. 

Upon  magnifying  the  figures  about  twenty  diameters,  by 
reflected  light,  the  rectangular  figures  of  the  cube  forming  at  times 
rod-shaped  elongations  and  also  triangular  outlines  of  the  octahe- 
dron, sometimes  with  sharply  defined  cleavage  lines,  were  observed 
together  with  very  acute  triangles,  which  may  belong  to  the  tetra- 
hexahedron. 

A  second  surface  on  the  same  specimen,  nearly  at  right  angles  to 
the  first,  was  ground  with  greater  ease  on  a  corundum  wheel  running 
at  great  speed  in  order  to  determine  whether  the  crystallization  could 
be  recognized  to  better  iidvantiige,  but  without  result,  as  the  second 
surface  was  no  better  than  the  first.  That  the  structure  might  be 
presented  to  better  advantage,  tbe  polished,  etched  surface  was 
magnified  about  three  diameters  and  photographed.  (Plate  IX,  fig. 
1).  The  lines,  although  fiiint,  are  apparent  and,  generally,  the 
angular  outliues  of  crystal  forms  can  be  e.isily  traced.  The  half 
tones  in  the  picture  are  the  purtious  of  the  surface  eaten  out  by  the 
nitric  acid.  The  . shining  .surfaces  are  the  refiections  of  the  nickel 
steel  and  the  dark  pits  are  the  crude  untouched  material.  Cleavage 
lines  predominate  throughout  the  wliole  surface,  A  few  of  the 
regular  outlines  were  drawn  and  ap]>ear  in  figure  2.  The  most 
comnxin  outline  appears  in  figure  4.  The  dark  crystalline  figure 
was  etched  out  by  the  ucid  ireatuient,  as  wiis  also  the  larger  dark 
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81>c>t.    ^ith  peculiar  markings  within.     The  straight  lines  which  cross 

e^c^li   other  are  cleavages  and  have,  in  all  probability,  a  structural 

i3a^a.rfcing.     If  we  focus  into  the  deep  pits  of  the  specimen,  crystalline 

^xxiies  appear,  of  which  a  few  have  been  drawn,  (figure  3).      These 

•olid    crystals,   sometimes  show  a  pale  yellow  color  and   may    be 

^*"oilite;  some,  however,  have  a  4pep  blue  tint,  similar  to  the  thin 

of  oxide  produced   on    heating     iron   or  steel   much    below 


The  microscopic  investigation,  which  could  be  made  only  by 
"^fleeted  light,  revealed  some  additional  joints.  The  mass  is  so  very 
^^^Uular  and  the  cells,  if  the  term  be  allowed,  so  close  together  as  to 
''^^luire  magnifying  power  in  studying  them.  The  quasi  cells  are 
fitted  out  with  the  other  material,  thus  constituting  the  whole  mass. 
t-t  is  not  difficult  to  recognize  the  faint  brass  (or  yellow)  colored 
^''oilite  and  the  jet-black  magnetite,  the  latter  sometimes  filling  cells 
t^^ving  a  distinct  crystalline  contour  as  shown  in  figure  4. 

The  nickel  is  probably  not  evenly  divided  through  the  whole  of 
^•t^e  metallic  mass,  as  part  of  the  metal  is  readily  afilected  by  the 
'^^tric  acid,  while  the  rest  is  not.  The  tempered  steel  meteorite  is, 
^tierefore,  not  homogeneous  but  highly  compound. 

liesults  were  obtained  by  the  qualitative  chemical  analysis  show- 
**^g  conclusively  the  distinct  difference  between  the  granules  and  the 
^^parated  dark  powder.  The  former  contains  a  sulphuret,  probably 
^^^ilite  ;  the  latter  contains  no  sulphuret  but,  instead,  a  sulphate. 

Iron,  nickel,  sulphur,  traces  of  carbon,  chlorine,  phosphorus  and 
^«romium  were  found;  also  a  silicate  in  which  were  recognized  lime 
^^d  magnesia.  Copper  and  cobalt  were  searched  for,  but  in  vain, 
Ihig  leads  me  to  direct  attention  to  the  Disco  Island  terrestial  iron, 
^  ^hich,  according  to  Professor  A.  E.  Nordenskiold  and  J.  L. 
^^ith,  are  found  copper,  cobalt,  phosphorus  and  comparatively 
^^ge  quantities  of  carbon,  differences  too  great  to  be  overlooked 
^^  Comparing  analytical  work. 


>iou  01  tne  granules  : 
Iron 

86*66  per  cent. 

Nickel     . 

2*32  per  cent. 

Sulphur  . 

0*19  per  cent. 

X  Silicate 

4*41  per  cent. 

Oxygen 

6*42  per  cent. 

If  the  sulphur  is  combined  with  iron  to  form  troiliteand  the  oxygen 
to  form  magnetite  we  have : 


Iron 

Nickel     . 
Troilite  (fe  S) 
Magnetite  (fe,  0  J   . 
X  Silicate 


(J679  per  ctot. 
2'S2  per  cent 
0'S2  per  cent. 

25-96  per  cent. 
441  percent. 


Coinjjosition  of  the  separated  ^iiBgnelic  powder ; 

Iron         ,         .         ,         .         68'18  per  cent. 
Nickel      ....  0*31  per  cent. 

Sulpliuric  anhydrite         .  1-75  percent. 

Water     ....  .^-43  per 


1010  per  cent. 
1623  per  cent. 
II  theoretical  aflinitUs  wc  mav  i 


X  Silicate 
Oxygen 
According  to  well  km 
mixture  tu  be : 

Iron  ....        2i)'&8  per  cent. 

Nickel       ....  0'31  per  cent 

Magnetite  (fe,  0.)      .        .        56  30  per  cent. 
MagneticBulphate(fe,0t,2S0,)  4-28  per  cenL 
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X  SilicBt« 

10-10  per  cent 
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3-43  per  cent 

As 

1  lung  IIS  there  is  ai 

ly  troilite 

in 

the 

mii?s  a  furllior 

oxidation 

and  disiiitcgnitioii  niiiv 

hee 

x[*ctc'd. 

Th 

0  ct'lhilar  structnre  of  this 

steel 

meteorite  seems  lo 

pern 

lit  of 

SIKV 

!i  a  ] 

)]'o['0'!<  continuotisly. 

'^i; 

f  sLatenient  regard 

ing  1 

he  m 

.agri 

I'lic 

sulphate  of  iroi 

11,  is  made 

Iwcai 

ise,  first:  Hie  whol. 

ool'l 

he  p. 

lud. 

:r  is 

mngnclir,  whilst  the  basic 

sulphate  of  iron  is  not; 

iii.d, 

dly 

icn  I  tried  to  cor 

nputeit  as 

basic 

ferric  Riilphalc  I  ii 

ivnii 

al>lv 

ol)tainci 

1  a  ]iiimcrieal  re 

snlt  whose 

aggregate  was  l-»o'/f    I 

00    ll 

igh. 

w: 

hen 

regarding  it  aa 

magnetic 

terri( 

:  snlphiite  no  sncli  i 

iliscr 

L'piint 

■V  0< 

ctiirred. 

M; 

I-  thanks  arc  due  to 

,  Professoi 

■Ai 

igclii 

.  Ileilprin  fur  the  opportu- 

gating  tlie  first  tenipcred  si  eel  meteorite. 


lid  o.'iahednd  i;>rnis. 

L*!-tal  fiiMiis  as  sct'ii  in  ihe  pits  of  the  specimen. 

tlie  niativ  irri'''uliir  outlined  forms;  the  Crosse* 
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THE  ODONATE  GENUS  OBTHOLSSTES. 
BY  PHILIP  P.  CALVERT. 

In  Entomological  News  for  December,  1891  (Vol.  II,  p.  199),  I 
briefly  de^ribed  an  Odonate  from  Jamaica  as  Oriholedes  clara 
new  genus  and  species,  and  added  that  a  detailed  description  would 
appear  later.  The  present  paper  is  a  fulfillment  of  that  promise. 
Since  then  I  have  seen  two  additional  specimens  of  0.  clara  and 
have  found  a  new  species,  0.  abbotti,  from  Hayti.  Ortholesies  is  an 
Agrionine  of  the  legion  Lestes  Selys. 

Oeneric  Characters, — (1)  Wings  ceasing  to  be  petioled  about  as 
far  in  front  of  the  basal  post  costal  cross  vein  as  the  latter  is  long. 

(2)  Median  sector  separating  from  the  principal  at  less  than  one- 
third  the  distance  from  the  arculus  to  the  nodus,  the  subnodal  aris- 
ing one  cell  after  the  median. 

(3)  Quadrilateral  distinctly  trapezoidal,  superior  side  longer 
than  one-half  the  inferior,  (4)  internal  side  one- third  to  one-fourth 
the  inferior. 

(5)  Ultra-nodal  sector  unbroken  or  but  very  slightly  angulated ; 
(6)  subnodal  and  short  sectors  hardly  more  angulated. 

(7)  Nodal  sector  arising  from  two  and  a  half  to  four  cells  after 
the  nodus. 

(8)  No  supplementary  sectors  between  the  median  and  short 
sectors. 

(9)  With  supplementary  sectors  forming  an  irregular  network 
(7-16  marginal  cells)  between  the  subnodal  and  median  sectors. 

(10)  Pterostigma  three  times  as  long  as  wide. 

(11)  Hairs  of  the  feet  long  (more  than  twice  as  long  as  the  spaces 
separating  them). 

(12)  Prothorax  with  the  hind  margin  rounded  and  but  very 
slightly,  if  at  all,  emarginated  in  the  middle. 

Until  the  publication  of  Oriholestea,  the  legion  Lestes  Selys  was 
known  to  contain  but  five  ("sub-**)  genera:  Megalestes  of  Southern 
India,  Archilestes  of  tropical  America,  the  cosmopolitan  Lestes,  the 
Palfiea rctic  Sympycua,  and  Platylestes  of  Southern  India.  The  genus 
Ortholesies,  while  undoubtedly  belonging  to  this  legion,  difllers  from 
some  of  the  minor  legionary  characters  as  laid  down  by  De  Selys 
(Bull.  Ac.  Roy.  Belg.  (2)  xiii,  pp.  288-338,  1862)  by  those  above 
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numbered  as  3, 5,  6  and  8,  and  from  the  genera,  in  addition  to  the 
legionary  differences,  as  follows : 

From  Megalestes  by  9. 

From  Archilestes  by  1,  2,  4,  7  and  10. 

From  Lestes  by  1. 

From  Sympycna  by  1,  4,  7,  11  and  12. 

From  Platy lestes  by  1. 

Additional  differences  from  Megalestes  and  Platylesies  may  exist, 
as  I  have  not  seen  examples  of  these  two  genera. 

Other  details  of  generic  structure  in  Ortholestes  are :  the  absence 
of  supplementary  sectors  between  the  ultra-nodal  and  the  principal, 
although  the  last  one  or  two  intervening  cells  may  be  divided. 
Archilestes,  Lestes  and  Sympycna  also  agree  here. 

Between  the  ultra-nodal  and  nodal  sectors  are  two  or  more  sup- 
plementary sectors  which  are  quite  broken  and  form  an  irregular 
net  work  with  4-8  marginal  cells.  In  Archilestes,  Lestes^  and  Sym- 
pycna there  are  usually  but  two  supplementary  sectors  between 
ultra-nodal  and  nodal;  they  are  quite  distinct  and  regular;  the 
upper  one  commences  1-2  cells  before  the  lower  one  and  is  usually 
unbroken  (^Lestes  and  Sympycna)  or  somewhat  broken  {Archilestes) ; 
the  lower  one  is  usually  much  broken ;  the  number  of  marginal 
cells  between  nodal  and  ultra-nodal  is  3-6. 

The  ultra-nodal  sector  arises  at  about  the  level  of  the  fifth  or 
aixth  posl-cubital,  and  therefore  at  about  one-third  the  length  of  the 
post-cubital  series.  In  Archilestes,  Lestes  and  Sympycna,  the  same 
sector  more  usually  arises  near  the  middle  of  that  series. 

Two  to  eight  marginal  cells  may  be  present  between  the  nodal 
and  subnodal  sectors,  depending  on  the  degree  of  development  of 
supplementary  sectors. 

The  supplementary  sectors  between  the  subnodal  and  median  sec- 
tors are  much  broken. 

The  basal  postcostal  cross-vein  is  placed  distinctly  nearer  the 
level  of  the  second  than  of  the  first  ante-cubital ;  the  reverse  is  usu- 
ally the  case  in  Archilestes,  Lestes  and  Sympycna,  These  relations 
may  be  stated  in  another  way  by  saying  that  in  Ortholestes  the  first 
aate-cubital  lies  but  little  beyond  half  way  from  the  base  of  the 

^The  statements  here  made  for  Lestes  are  based  on  the  following  17  species; 
tmguicuiaia,  unca/a,  disjuncta,  forcipata^  inequalis^  vigilax,  rectangular  is,  for* 
Hcuta,  curtfta,  congener,  and  tenuata  of  North  America ;  viridis,  nympha,  sponsa, 
virens  and  barbara  of  Europe ;  Colensonis  of  New  Zealand. 
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wing  to  the  second  ante-cubitai,  while  iu  the  other  three  genera  it  is 
usually  at  two- thirds  that  distance. 

The  ninth  abdominal  segment  is  at  least  twice  as  long  as  the  tenth ; 
the  appendages  are  longer  than  the  tenth.  In  LeMef  the  appendages 
of  the  females  are  shorter  than  10. 

Recently,  I  have  eijireased  the  opinion'  that  the  Calopteryginaa 
are  to  be  looked  iipou  as  represenling  ttie  most  priraitiva  of  the  liv- 
ing sul'families  of  tlie  Odonata,  that  from  them  the  Agrioninie  are 
descended,  and  that  of  the  latter  group  the  legion  I^estes  is  phylo- 
genetieally  the  oldest.  De.SelyH  long  ago  Huggesl^d'  lliat  theCalop- 
terygine  gtnnii  Antjikijiln-yj;  i.t"  troplcil  AiiuTifii,  stunds  in  near 
Mlatiouship  to  the  Lestes.  Whether  we  look  upon  Ampkipteryx  Bb 
iDOBt  nearly  approaching  the  ancestral  form  of  the  Lesteo  or  not,  if 
we  accept  the  general  phylogenetic  series  above  sketched,  OrthoUUea 
possesses  more  primitive  characters  than  any  other  genua  of  its 
legion  in  those  above  numbered  3,  5  and  6.  If  we  go  ast«p  farther 
and  attach  a  direct  ancestral  importance  to  Amphipleryx,  then  may 
we  look  upon  characters  1,  9  and  II  as  relatively  long  inherited, 
while  8  appears  to  be  much  more  lately  acquired  and  quite  dbtinc- 
tive  of  Orlkolegt^g. 

OrtholeateiolaraCiiUerl.  Mnt,  Xi-wj  II,  |i.  in'.i.  IS'.il. 

S.  IfrmL  Tai'T.d :  iHlirnni,  clyi.cns,  niiddlo  only  of  top  of 
hoiid  briiwii  «itli  a  sli;,'lit  metallic,  hlui-h  reflection;  hiiiium,  niaii- 
dilile,-,  yellow ;  geiue,  sides  of  fn.ns  and  vertex  bright  yellow,  but 
with  a  I>r<nvn  pnlcli  adjoining  tlic  niiiri;in  of  the  cye.s  opposite  iht^ 
vertex  ;  aniennir  yellow.  A'UiH :  hihrniii,  cly]ieiis,  fi-ons  and  vcriex 
dark  metallic  blue  or  bluek,  a^mall  orange  spot  on  the  outer  side  of 
each  ])o-terior  ocellus,  a  pruinom-  spot  around  anterior  ocellna,  n 
sniull  |>riiit)i»e  ))ostoi'idar  >\mt  each  At\v, ;  hibiiini,  niaiulihleN  excfpt 
at  li|-s,  ^'eiias  pale  liit,;ou-  (pL^rliiLjis  vellow  or  ,;ven  liliic  in  life)  ; 
anlenTL:e  hhick.  lirsl  und  secuii.l  anientations  y,.i!oivish. 

TU:,-.,x.  T.-un;,l:  lirnvii ;  i.roiiiorax  «iiii  a  small  yellow  spot 
each  Hde  on  middle  I. .he,  hind  mar-in  v.^liowi-h;  remainder  of 
thorax  with  liio  follo«iii^.  viILav;  an  aiifliumeral  ■r-Myi-  m.t  ilttain- 
inL-  Ih^-  uiil,.;dar  sii.u..  a  <v.„,pl,  Ir  liiim.ral  stripe,  a  lateral  stri|K.  in 
fn.m   of    ihr  mria-ti-ma   uiih  ;i  ^niali  s.-oi  uImv,^  ili,.  two  forming 
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'k  blue  or  black  with  a  metallic  reflection,  thorax  almost  entirety 
inoee,  yellow  markings  obliterated. 
3jeg8  brown,  paler  inferiorly,  yellow  at  bases  (teneral) ;  darker, 
•^>*iQewhat  pruinose  (adnlt). 

^bd(men  rather  slender.  Teneral:  brown;  base  of  1  yellowish 
dorsum ;  3-9  with  a  transverse,  basal,  yellow  ring,  interrupted 
the  middle  line  on  3,  on  9  very  small  and  connected  by  a  mid- 
JTsal  line  with  a  larger  apical,  yellow  spot;  greater  part  of  dor- 
^^*  131  of  10  and  a  lateral  stripe  on  2  and  3  bright  yeUow.  AduU : 
^1-dck;  yellow  markings  less  distinct  anteriorly,  obliterated  on  8-10, 
"^^^^sum  of  9-10  pruinose. 

Superior  appendages  as  long  as  9,  somewhat  forcipated.      Each 
*^^^  on  its  upper  outer  margin,  just  beyond  the  middle,  5-6  small 
ines;  lower  inner  margin  much  dilated  and  with  two  teeth  in  the 
\t^ical  half,  the  more  basal  of  which  is  rounded  and  lies  opposite 
^  spines  of  the  upper  margin,  while  the  more  apical  tooth  is 


Fig.  2.  Profile  view,  appendages  of  O.  clara  <f 

^^Xaller,  somewhat  triangular,  its  apex  slightly  notched ;    beyond 
us  second  tooth  the  remainder  of  the  appendage,  about  one-sixth 
the  entire  length,  continues  as  a  cylindrical  piece  with  a  rounded 
"^•pex. 

Inferior  appendages  about  half  as  long  as  the  superiors ;  viewed 
rom  the  side,  each  is  rather  thick  at  the  base,  becoming  slender  dis- 
mally, with  a  small  acute  tooth  near  the  middle  of  the  upper  margin, 
epical  half  slender,  curved  upward,  ai)ex  acute.  Viewed  from 
below,  the  two  inferiors  are  closely  approximate  in  their  basal 
lialves,  the  slender  apical  halves  separated  from  each  other  at  first, 
"Oonverging  posteriorly. 

Wings  hyaline.  Pterostigma  and  reticulation  luteous  (teneral) 
or  black  (adult),  the  former  surmounting  3-4  cells.  18-23  post- 
<subitals  on  front  wings,  15-19  on  hind  wings. 

9  similar  in  coloring  to  the  teneral  ^  from  which  it  differs  as 
follows:  humeral  stripe  and  that  in  front  of  the  metastigma  conflu- 
ent at  their  upper  ends,  but  with  the  spot  of  the  reversed  !  distinct ; 
a  short,  oblique,  isolated,  brown  stripe  behind  the  second  lateral 
suture ;  abdomen  somewhat  thicker ;  basal  ring  on  3-8,  very  small 
on  8,  interrupted  on  3  and  sometimes  on  4 ;   a  small  lateral  spot  on 
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4;  a  small  lateral  spot  on  8,  apical  dorsal  half  of  9  and  the  lateral 
stripe  on  2-3,  yellow;  yellow  spols  on  dorsum  of  10  extremely 
small  or  sbsent.  Appenda^  dark  brown,  longer  tbaii  10,  not 
denticulated.  Genital  valves  brown,  margins  not  denticulated. 
Pterostigma  liiteouB  (teneral),  light  brown  (adult).  18-23  post- 
ciibitals  on  front  wings,  17-20  on  hind  wings. 

MeasurenientB.  Total  length  S  4I'5-47  mm.,  9  37-40,  Abdo- 
men (including  appendages)  S  34-38,  9  29-31-5.  Front  wing  6 
25^5-30,  9  2ij^29.  Hind  wing  S  24-5--29,  9  2.5-28.  Ptero- 
Btigma  2-2-25-   Superior  nppeiidagea  S  1-1.3-?.    Appendages  9  -S- 

Deacribed  from  the  original  four  types,  viz.,  ooe  male,  one  female, 
KingBton,  Jamaica,  May,  1890,  by  E.  M.  Aaron  (Collection  of  P. 
P.  Calvert) ;  one  male,  Kingston,  by  W.  J.  Fox  (Coll.  Americao 
Entomological  Society) ;  one  female,  Jamaica,  by  C  W.  JoboBon 
(Coll.  Wagner  Institute  of  Science) ;  and  from  two  addi- 
tional males,  both  from  the  Bath  district  of  Jamaica  by  Mrs.  8waii»- 
son  (one  in  Coll.  Institute  of  Jamaica  at  Kingston,  the  other  in 
CoU.  P.  P.  C). 
OrtholaitM  kbbottt  n.  ap. 

S  closely  resembling  0.  clara.  Differs  by  the  shape  of  the  supe- 
rior apjieiidjiges  in  thiit  the  more  hiisiil  of  the  two  inferior  teeth  is 
not  so  clearly  distiiiet  from  the  dilatation  of   the  lower  nnirgin. 


^'£x 


Fig.  :i.  Profile  view,  aiipenaages  of  O.  abl-fii  S 
whilt!  (he  more  a])ical  tooih   ia  tronsformctl   into  a  slemler,  ui-ul«, 
aomewhiit  curved  s[iine.  situated   on  the  apical  >ide  of   the  basal 
tooth,  anil  directed  backward;    the  (.-yliii<lrical  terminal  [)orti(in  of 
the  up[>eiida<re  forms  about  onc-foiirlh  the  entire  length. 

Mea-^uiemente.  Tolal  leiijrtli  :i!l  mm.  Abdomen  (incl.  app.) 
31-').  Kroiit  wing  24.  Hind  Hiii<r  2:1.  rtcro^iigma  nearly  2. 
Snporinr  nppen.hnjerf  \-'\.     Female  uiikmnvu, 

De.'crihcd  from  one  mule  from  llinli.  hv  Dr.  W.  L.  Ahlxilt  ((.V)I- 
leeti >f  ihe  American  Knl, h.peai  S.icioiv). 
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OH  A  COLLECnOH  OF  BATBACHIA  AND  BEPTILLA  FBOM  SOUTHWEST 

MISSOTTBI. 

BY   E.   D.  COPE. 

The  zoology  of  the  Ozark  Mountain  country  is  less  known  than 
that  of  some  more  remote  regions  of  our  country.  The  fishes  have^ 
however,  been  pretty  fully  investigated  by  the  ichthyologists  of  the 
United  States  Fish  Commission,  and  the  mammals  are  now  claim- 
ing the  attention  of  the  zoologists  of  the  Bureau  of  Animal  Industry 
of  the  United  States  Agricultural  Departments.  In  the  present 
paper  I  contribute  something  to  the  knowledge  of  the  herpetology 
of  the  region. 

BATBACHIA. 

Amblyitoma  panotatnm  L. 
Spelerpei  maonlioaadai  Cope, 
Spelerpei  melanoplenmi  ep.  nov. 

This  species  is  near  to  the  S.  bilineatus  Green,  but  differs  in  both 
proportions  and  coloration,  and  is  also  smaller,  being  the  least  spe- 
cies of  the  genus.  I  took  five  specimens  among  the  stones  on  the 
banks  of  Raley's  Creek,  one  of  the  head  tributaries  of  the  White 
River. 

The  width  of  the  head  enters  the  length  to  the  groin  4*5  times 
(nearly  6  times  in  S.  bilineatus),  and  the  length  to  the  axilla  enters 
the  same  2'3  to  2*5  times  (2*7  times  in  S.  bUineatui).  The  limbs 
and  all  the  toes  are  well-developed,  and  the  anterior  and  posterior 
meet  when  applied  to  the  side  of  the  body  ;  they  are  separated  by 
three  full  intercostal  spaces  in  S.  bilineatus.  There  are  always 
only  13  costal  grooves  (14  in  S,  billneatv^).  Tail  strongly  com- 
pressed. The  sides  of  the  head,  body  and  tail  are  black,  with  gen- 
erally sparse  white  spots ;  the  upper  border  of  this  band  is  darkest, 
representing  the  dorsolateral  line  of  S.  bilineatus.  A  few  black 
spots  along  median  dorsal  line.  End  of  muzzle  and  chin  black. 
Limbs  closely  reticulated  with  black.  Belly  white  in  life  (yellow 
in  8.  bilineatus).  Measurements  of  largest  specimen:  length  to 
angle  of  lower  jaw,  4*5  mm. ;  do.  to  axilla,  10  mm. ;  do.  to  groin,  23 
mm. ;  do.  to  end  of  tail,  57*5  mm. ;  do.  of  fore-limb,  6*5  mm. ;  do.  of 
hind  limb,  8  mm. 
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Altliough  this  speciea  is  smaller  than  S.  bitineatva,  it  is  more 
rubiist  und  less  sejwiform  iu  its  proportions.  Id  life,  the  white  bell  J 
cynslitutes  a  conspiciious  color-character. 

Typhlotriton  ipelnni  Stejaeger,  PtociediTT.  ?.  Niitl.  Mnieum.  Vol.  XV,  IBK. 

I  obLaiiied  several  speciineus  of  this  inleresLing  speciea  from  the 
proprietor  of  the  Marble  Cave,  Mr.  T.  Powell.  In  spirits  it  haa  a 
pale  yellow  color,  aa  described  by  Dr.  Slejneger,  hut  iu  life  it  ia 
white.  It  occurs  in  a  stream  that  flows  at  least  300  feet  heiuw  the 
surface.  I  examined  th!a  and  other  parts  of  the  cave,  which  is  & 
very  exl-eosive  one,  and  ohsorvfi  very  little  life  in  it.  It  seems 
difficult  to  uniiei-^iaiiil  lunv  the  s:ilnri}!mder,  whifli  h  by  no  means 
small,  could  find  subsistence,  but  Mr.  Powell  states  that  a  spedea  of 
"  fly  "  inhabits  the  cave,  and  is  sometimes  very  abuDdaot 

The  vertebrse,  as  observed  hy  Stejneger,  are  opisthocoelous, 
although  the  ball  of  the  centrum  remains  cartilaginous.  The  tarsua 
is  cartilaginous,  although  the  elements  are  distinct.  These  consiat, 
OS  in  Detnwgnatkui,  of  uluare,  intermedium,  radiale,  oentrale,  and 
five  tarsalia,  of  which  the  first  is  on  the  inner  border  of  the  sole. 
The  location  of  the  genus  Typhlotriton  in  the  De°mognathidn  hy 
Stejneger  is  thus  justified,  and  the  addition  of  the  j^enus  Thorim  to 
the  same  fumilv,  as  prii])oacd  hy  Uoiileiigcr.  is  sustained. 

The  teni]ioral  muscle  divides  a  short  distmice  above  its  insertion 
in  the  coroiioid  process  of  the  niandihle  after  passing  under  a  malar 
ligament.  The  inferior  and  most  robust  belly  is  attached  to  the  infer- 
ior part  of  the  parietal  hone.  The  sii|}erior  and  more  slender  helly 
jia-ses  over  the  j>arietul  hone,  lying  in  a  groove  between  the  inft-rior 
helly  and  the  low  sagittal  angle  of  the  sknll,  and  is  inserieil  into 
the  ^ipine  of  the  atlas  vertebra,  ns  is  the  case  iu  the  genus  Desmog- 
niilhiLi.  It  dilfers  from  the  corrc.'-|>onding  innscle  in  Detmagwithua 
in  not  developing  a  tendon  where  it  pasM^s  over  the  parietal  hone, 
the  point  of  insertion  into  the  athis  only  fhowing  this  character. 

REPTILIA. 


111.  Mis^oT 


in  Mi,->ouri.  t 
,  \.  T„  and  the 
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OplLlflAwrns  Tantrftlis  Band. 
^Evi^maoei  fueUtni  L. 
On^pliopltiopt  Twrmii  Kenn. 
Oplii^lni  dolUtni  doliatai  L. 
OplLlliolni  g«tiilnt  Mji  Holbr. 
Coluber  oonflnii  B.  A  0. 
Golmber  obioletai  Say. 
Smscaninai  flagelliforme  CnXmhj, 

I  have  no  previous  record  of  this  species  from  Missouri,  the  near- 
est approach  being  the  Red  River  in  southern  Arkansas. 
Btoreria  dokayi  Holbrook. 
S'mtrix  ftaeiata  tipedoa  L. 
SntmABia  lirtalii  tirtalis  L. 
•Ajuelitrodon  oontortrix  L. 
Cz'o^aliit  horridni  L. 


r 


PROCEEDINGS  OF  THE  ACADEMY  OF 


[1893. 


£tY    E.    D.   COPE. 

The  following  species  were  obtained  by  the  writer  and  Professor 
A.  P.  Brown,  of  the  University  of  PennsiylvaDJa,  at  the  followiog 
localitiea:  Fort  Supply,  in  northwest  Oklahoma;  Miftini  and  Mo- 
beetle  in  the  norlbeaslern  part  nf  the  Pantiaodle  of  Texas,  and  Hen- 
nessy.  Id  centra)  Oklahoma.  For  the  greater  number  of  Bpecies 
obtained  at  Fort  Supply,  I  am  indebted  to  Dr.  CorbuBier,  U.  8.  A., 
whose  material  aid  I  hereby  gratefully  acknowledge. 

BATBACHIA. 
Amblyitaiiu  tlgilnam  Oraen. 

Fort  Supply ;  Hennesey. 
BnfD  IsntigliiaiBi  amerieuiiii  Loeo. 

Fort  Supply. 
Chorophilni  tTiieriatni  elarbii  Hi). 

Alnindantandiioisy  in  pools  near  the  Cininuiroii  Uiver,  al  Tucker, 
Oklahoma.  Himilar  to  the  individuals  re]>ortcd  by  niefrom  Clareii- 
doo,  Texai^.' 

REPTILIA. 

Ciatndo  ornata  Agn.w, 

Fort  Snpjily. 
Cinosternum  SaTeacens  .\furr. 

Professor  Brown  found  a  liviiifj; 
miles  west  of  Molieetio,  Texas.  ' 
locality  recorded  for  the  species. 

Chelfdia  lerpentinn  1.. 

HcdLiossy,  Oklahoma  Territory. 

Crotaphytui  oollaris  ■^iiy. 

Fi>MSui,nIvan,l   Mian,!. 


1  of  this  B]ieoies  alio 
inch  the  most   nor 
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Phrynoioma  oomntnm  Hul. 

Fort  Supply,  Mobeetie,  and  Hennessy. 
Cnemidophornf  i exlineilui  L. 

Fort  Supply  and  Miami. 

Ophifanms  Yentralii  Baud. 

Hennessy. 
Ophibolni  doUatni  lyipntni  Cope. 

Hennessy,  Oklahoma  Territory. 
Ophibolni  getului  layi  Uolbr. 

Mobeetie. 
Pityophii  layi  layi  Schleg. 

Fort  Supply. 
Coluber  ipiloidei  D.  A  B. 

Fort  Supply. 
Baioanieiim  flagelliforme  testaoenm  Sav. 

Fort  Supply. 

Diadophii  amabilii  dooilii  B.  A  G. 
Hennessy,  Oklahoma  Territory. 

Heterodon  nasioni  naiioni  B.  A  G. 

Fort  Supply. 
Tropidooloninm  lineatum  Hallow. 

Hennessy. 

Sutaenia  elegant  maroiana  B.  AG. 

Fort  Supply. 
Crotalaphomi  oatenatni  edwardsii  B.&Q. 

Mobeetie  and  Hennessy.  These  localities  extend  the  range  of 
this  species.  It  is  characteristic  of  the  sandy  country  that  extends 
from  Mobeetie  eastward,  and  which  is  also  seen  about  Hennessy  in 
central  Oklahoma. 

Crotalne  oohfluentni  Say. 

The  Staked  Plain  west  of  Mobeetie. 


riM.ict:KDi(ici8  ok  the  academy 


GBOWTH  CHANGES  OF  THE  BADULA  IK  LAKD-UOLLUBKS 


The  radula,  or  lingual  membrane  of  the  glossophorous  molluaca 
haa  been  most  nssiiluously  studied,  being  a  very  sttrBcdre  and 
intereeiing  object  in  itself,  aud  a  valualile  character  for  sj'atematic 
diBtinctiona.  Its  features  in  the  land  mollusca  of  America  have  be«D 
mveatifrated  by  W.  G.  Binney  ;'  l)iit  thus  far  ihe  adult  animals  only 
have  l>,-p[i  <^oii:^i,h-ml,  iiii.i  cumOii-Minis  ivi:ariliiiir  the  riKir|>lioloL'y  Jf 
the  teeth  have  been  based  chiefly  upon  these.  Of  the  deTelopmeot 
of  the  radula  and  its  changes  with  advancing  age,  very  tittle  is  known. 
The  writer  published  some  yeaia  ago,a  short  article  on  the  subject,' 
but  the  consideratioDB  then  advanced  prove  to  be  quit«  insufficient 

During  the  last  few  months  a  number  of  species  have  been 
ezamiued  with  spedal  reference  to  these  changee,  and  the  results 
prove  to  be  of  unexpected  value.  The  subject  has  been  studied  from 
a  morphological  standpoint  only.  For  histological  details  the  pub- 
lications of  Kii'lliker,  Bemper,  A.   Riiecker  and  others  must  l)e  con- 


lulted. 
Tlie 


adilv 


|>ei'iiil  cases  to  Iw  descriWI  iu  detail  below  may  he  more 
iiuderslood  by  attention  Iu  (he  lollowing  general  cunsidera' 
carefully  exaniiue  a  well  prepared  and  cxlende^l  radula 
the  anterior,  or  ohler 
iial   when  youiifrer),  a 


of  a  youLLg  sjKvinien,  il  will  be 
part  (which  was  formed,  however,  by  tli 
transverse  row  contains  fewer  tcolh  than 
more  lately  formed  ]>art.  In  iillior  wo; 
new  longitudinal  rows,  are  added.  Tlit 
trace*,  resenihliiig  the  outcrnuisi  marfrii 
small,  roundish  nodules,  transverse  i. 
plateH,  ivhicb,  liv  ^'nulual  changes  in  eiu 
develop  into  true  marginal  lecth.  .\ 
found  lliat  there  .ire,  in  .1  transverse  rim 
laterals   fewer   ihun  j[>    a    n.w    at    the    r 


■ow  ill  Ihe  ]X)steriiir  or 
lew  teeth,  one  or  niorc 
teeth  are  at  first  mere 
in  general  form,  l)eing 
ingitudinally  elongated 
receding  transverse  row, 
■  same  time  it  ntav   lie 


ud   : 


clos 
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^^^^t^tioD  will  show  that  in  a  certain  longitudinal  row  at  the  margin 
^  the  **  oentral  field/'  a  transition  tooth  gradually  transforms  into  a 
^^U  shaped  lateral,  a  marginal  into  a  transition  tooth,  and  finally,  in 
^^**^^,  into  a  lateral. 

In  these  few  lines  the  development  and  transformation  of  the  radula 
^  briefly  outlined.  This  organ  is  not,  as  has  generally  heen  supposed, 
^Waysof  the  same  formation,  number  of  teeth,  etc.,  in  a  givep 
^^^es,  and  only  smaller  in  the  young  examples,  but  there  are 
•ctually  fewer  transverse  rows  in  the  young,  and  fewer  teeth  in  each 
'^w.  Moreover,  the  teeth  at  first  are  of  very  simple  form,  and  by 
8>^ual  changes  by  replacement  they  assume  their  final  shape.  The 
^'iftiisformation  is  never  simple,  but  is  accomplished  through  one  or 
*^veral  intermediate  stages,  sometimes  widely  different ;  and  more- 
over, the  process  difiers  widely  in  the  various  species  and  groups. 

The  general  considerations  above  presented  are  based  upon  the 
^^amination  of  the  few  species  with  which  the  present  communica- 
tion deals.  This  paper  must  be  r^arded  as  the  beginning  of  a  long 
series  of  examinations,  which  should  comprise  all  species.  Such  a 
''^search  will  doubtless  give  results  not  only  highly  interesting  in 
themselves,  but  also  of  great  taxonomic  value.  Certain  characters  of 
tile  radula  which  are  very  indistinct  in  the  adult,  or  even  overlooked 
■^y  careful  observers,  become  of  characteristic  value  in  the  light 
Seined  by  the  examination  of  the  earliest  stages  of  growth.  In  the 
^>3[ibryonal  animal  we  find  forms  of  teeth  present  then  and  there 
^>ily,  disappearing  entirely  in  post- embryonal  life;  so  we  may 
Properly  speak  of  a  true  metamorphosis  of  the  radula. 

"Xhe  species  examined  with  reference  to  this  metamorphosis  are  as 
•Allows:  lAmax  eampestris  S&j ;  Zonitoides  arborexis  S&j ;  Z,  ligerus 
^^y;  Zonitaides  sp.  undet.  from  Tennessee;  Z.  siippressus  Say; 
-^^c»<u/a  striatella  Anth.;  alteniata  Say  ;  solitaria  Say ;  Polygy^ra  (Trio- 
^^fiBis)  tridentataB&y  ;  P,  (Stenotrevm)  hirsvta^&y.  Of  most  of  these 
^  kiad  no  embryos  at  hand  for  examination,  but  very  young  specimens. 

^IsKuz  oampeitriB  Say.    PI.  10. 

This  species,  and  probably  all  of  the  genus,  are  very  favorable  sub- 

i^ctg  for  our  purpose,  since  ovi|)osition  is  continued  throughout  the 

•^ason,  80  that  ova,  young,  adolescent  and  adult  examples  may  be 

fcund  and  compared  at  almost  any  time.     The  ova  are  not  usually 

i  deposited  in  clusters  consisting  of  great  numbers,  as  in  most  other 
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laud  molliiaca,but  singly  or  few  aggregated  They  are  at  first  not 
globular,  hut  distinctly  ellipsoidal,  the  shell  beiog  perfectly  glaasy 
and  transparent,  eo  that  yolk  divieion  nnd  the  tbrmation  and  devel- 
opment ot  the  embryo  may  be  observed  tbrough  it. 

The  buccal  liody  aud  raduia  develop  rather  rapidly.  In  an 
-embryo  taken  from  the  ovum,  alwut  2-!>  aim.  long  when  extended, 
not  quite  mature,  witli  the  oaudal  bladder  sliU  rather  large,  but  the 
heart  formed  and  regularly  contracting,  the  shell  measured  about  0-35 
mm.  long.  The  raduia  was  0-3;j  mm.  Jon^  and  had  as  many  as  34 
tranaverae  rows  of  teeth.  In  the  first  of  them  there  were  :J  leelh,  the 
central  and  a  lateral  on  dther  side,  appearing  an  thin,  barely  viable 
plates,  or  mere  traces  (0",  in  &g,  1).  Other  specimens  showed  tbe 
aame  more  distinct,  as  represented  in  fig.  VI.  In  the  following 
transverse  rows  they  are  larger,  and  rapidly  develop  in  shape,  while 
at  the  margin  new  teeth  of  the  same  character  are  added,  at  first 
with  each  row,  then  at  greater  aud  greater  intervals,  eo  that,  in  tbe 
raduia  mentioned  above,  the  formula  was  12-C-12  in  the  twen^- 
fiflh  transverse  row.  The  development  of  tbe  raduia  proceeds  com- 
paratively very  last,  in  this  and  other  species,  taster  than  the  growth 
of  the  animal,  50  that  even  very  younff  s|iecimens  have  the  fadula 
far  advanced  and  show  notbiujr  mure  of  the  earlier^t  formed  teelh. 
Tlie  addition  of  new  tcetli  is  not  always  regular  and  .«yninielriral  on 
both  sides;  thus,  the  fifth  Ign^itudinal  row  may  iicgin  at  the  sixth 
transverse  row  on  oue  siile,  aud  with  the  seventh  on  the  other,  so 
tlint  the  formula  tor  tlie  sixth  would  llieu  be  .')-<;-4. 

Not  all  of  ihe  teelli  are  tbriued  and  innisformed  in  the  same  way, 
in  this  and  other  species,  as  may  be  seen  by  the  iigurca.  Itut  Limnx 
cai'ipc^lrU.  and  other  Liinaco-Xonitiil'i-  aud  Ililichln;  show  sucli  new 
and  unexjtected  lealures  that  tbey  must  be  considered  more  in 
detail. 

For  a  letter  understandiu<,'  and  easier  reference  the  following  table 
gives  the  particulars  of  a  series  of  the  specimens  examined,  all  of 
tlieni,  except  two,  being  represented  in  figs.  I-V  on  I'l.  11). 
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THE   CENTRAL  TEETH. 

^l^Q  oentral  tooth  is  first  formed  as  a  simple,  roundish  or  oval 
nodule,  with  a  blunt  point  directed  backward  (Gg.  I  and  VI), 
'^P^dly  increasing  in  length  in  the  following  rows.  At  the  same 
"Die  one  or  two  somewhat  irr^ular  side  cusps  appear  on  either  side, 
^hich  on  about  the  eighth  tooth  become  more  constant,  more  marked, 
^^^  single  on  each  side.  There  are,  however,  occasional  exceptions 
*®  shown  in  the  tenth  of  ^g.  VI,  where  on  the  right*  side  there  are 
^)§^Ui  two  side  cusps.  Thus  it  attains  its  final  shape,  but  is  some- 
'^tat  unsymmetrical,  and  so  it  remains,  not  only  in  one  specimen, 
out  as  a  rule  in  all  (see  figs.  II- VI).  This  is  also  the  case  in  other 
fP^cies.  In  some  individuals  the  right  side  cusp  is  more  posterior, 
^  others  the  left.  It  early  becomes  noticeable  that  the  central  tooth 
more  posteriorly  than  the  laterals  on  either  side  of  it,  as  repre- 
in  fig.  VI.  Comparatively  early  the  plate  of  attachment 
^^^^nds  backward,  at  first  quite  small,  barely  noticeable,  and  only 
^*^  tixe  side  bearing  the  anterior  side- cusp ;  but  later  it  extends  on 
'^Ui  sides. 

These  facts  make  it  evident  that  the  central  tooth  is  simple  prim- 
ly, not  formed  by  the  coalescence  of  two  original  laterals  as  has 
•tx  supposed. 

THE   LATERAL   TEETH. 

n  adult  specimen  of  Limax  campestris  has  about  11  to  18^  lateral 

And  to  my  surprise  I  found  that,  although  they  are  exactly 
in  their  final  shape,  they  are  formed  in  two  widely  different 


Cl).     The  6  or  7  mesial  laterals  on  each  side  first  appear  as  thin, 
le,  transverse,  nearly  rectangular  plates,  each  as  a  rule  preceded 


^   ^  short,  nodule- like  **  trace, '*  (see  figs.  I  and  VI).     They  soon 


»me  longer  at  their  inner  ends,  more  triangular,  and  the  mesodont 
^***^"  being  at  first  short  and  blunt,  but  immediately  growing  longer. 


^ight  and  left  are  here  given  as  they  appear  under  the  microscoi)e. 

1*heBe  limits  are  exceptionally  wide  and  may  be  considerably  narrowed  by 

^^^•eqiient  careful  observations.    The  6i)ecimen8  with  fewer  laterals  may  very 

^^^ly  be  immature.    In  the  slugs  there  is  no  definite  criterion  of  maturity,  except 

^^Vibly  in  the  genital  organs,  which  should  be  consulted  in  every  case.    W.  G. 

^*^Uiey  found  the  tooth  formula  to  be  c.  18*22  in  one  specimen,  c.  11'25  in  another; 

*"  Qcninted  c.  14x1*31  in  an  individual  27  mm.  long  but  still  probably  not  fully 
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more  slender,  efaarp  {Miated  and  B|>ine-llke.  At  the  aanie  lime  2  or 
'i,  or  even  4  smaller  cusps  are  ibrraed  on  the  outer  side,  and  oue  I  an 
eododoDt)  or  sometimes  two  cuspa  on  the  iuoer,  ho  that  tliere  are 
typically  4  or  5,  souietimes  6  or  even  7  cusps  on  a  tooth  ("see  fig.  \X 
first  lateral  iu  the  second  and  iitth  traoBver^e  rowa. )  This  peculiar 
formation  of  the  inner  ffroup  of  /nIeraU  ia  found  iu  the  embryonal  or 
larval  sta^e  of  the  animal  uuly ;  and  iu  order  to  have  an  appropriate 
DaniB  for  this  form  of  l*>oth,  we  may  properly  term  it  echinnte. 

The  teetli,  passing  thnxigh  the  echinate  stage,  gradually  agaiu 
change  id  form ;  the  hotly  of  the  tooth  l>etomes  longer,  the  mesodoDt 
loaes  its  spine-like  form,  lieconiing  wider,  aud  ita  free  cutting  point 
shorter ;  the  endodout  Iveeomea  more  coalesceiit  with  the  me»>doDt, 
with  a  short  aud  less  acute  point:  but  it  re  mains  cod  stant,  being 
visible  in  all  specimens  in  ditf'erent  stages  of  growth  which  were 
examined,  from  this  locality/' 

Further  modifications  are  that  one  or  two  of  the  distal  cuspe  die- 
appear,  and  the  one  or  two  remaining  are  Iranstbrmed  into  the  single 
ectixlont  of  the  adult  (conf.  fig.  VI,  the  tirst  lateral  in  the  ^ghth  to 
eleventh  tranaveree  rowsj;  moreover  the  plate  of  aLlachmeut  begins 
to  Ite  prolonged  backward,  at  first  being  very  tliiii  and  smalt,  liarely 
visible.  The  outcome  of  lliis  scries  of  changes  ia  the  perfect  lateral 
tooth  of  the  adult  J.hmi.c. 

All  ijf  ihe  ibri])!' iibove  desiTibed  nuiy  be  seen  in  one  transverse 
row,  ( JI-;  represented  iu  the  littecnib  row  of  ilg.  I ),  aud  the  different 
slJi^'es  of  trunslbruiiitiiiii  lire  i-howu  iu  every  longitudinal  row  of  the 
.same  figure  and  lijr.  VI;  but  it  mn^t  be  added  that  the  transverse 
rows,  es|)eeiiilly  iu  l!ie  anterior  part  of  the  Vadula.  are  c!o:*r  logetber 
than  repnsKrnied  in  the  drawini,'.  in  which  they  are  se|)arnle(i  for  tbe 
sakeol  dislineines-s;  and  the  cui^j>s  reach  further  bnckwanl  over  the 
body  III'  e:u'h  tbllowing  tooth.  The  imiividnal  teeth  are  fully  as  wide 
in  ibe  t'lMLiI  part  of  ihe  riidnla  as  more  |HK-teriorly. 

rl\.  'Uti- illst-il /■il'ni/«  arc  evolved  through  oilier  intermeiliale 
!-ia^ii  lunch  i-esemblinL'  those  inidergone  bv  the  later  aculeate  niar- 
^dnnU.  as  ilbistraled  in    figs.    Il-V.      Fig-' II    re|.rescnts  al    A    the 
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imen  which  had  been  hatched  a  few  days.  This  radula  measured 
0*72  mm.  long,  and  was  in  the  posterior  part  0*28  mm.  wide.  It  has 
^o  transverse  rows  of  teeth  numbering  7-c*7  in  front,  10-8c8'10 
in  the  posterior  part ;  so  that  the  new  longitudinal  rows  formed  dur- 
ing its  growth  are  11  on  either  side.  The  first  transverse  row  of  this 
radula  corresponds  approximately  to  the  twelfth  in  fig.  I  or  VI,  thus 
the  thirtieth  to  the  forty- second,  the  forty-fifth  to  the  fifty- seventh  of 
the  whole  series  ;  the  teeth  of  about  the  1 1  first  formed  transverse 
rows  were  cast  off*. 

All  teeth  present  in  fig.  II  would  become  typical  laterals  in  the 
adult  animal.  They  are  primarily  transverse  bars ;  at  the  inner  end 
of  each  bar  the  mesodont  is  formed,  at  first  quite  small,  and  then  two 
or  threee  ectodonts  appear,  which,  as  the  mesodont  grows,  come  to 
stand  on  the  latter;  (figs.  II,  45:  13-11 ;  III,  13)  with  the  exception 
of  one  which  remains  upon  the  common  reflection,  and  is  transformed 
into  the  final  ectodont.  Of  the  eudodont  not  a  trace  is  present 
originally ;  and  it  forms  only  later  when  the  tooth  passes  through 
the  intermediate  or  ''transition'*  stage  to  become  a  true  lateral. 
The  consequent  stages  may  be  seen  in  comparing  the  teeth  with 
corresponding  numbers  in  figs.  II-V ;  thus  tooth  15  is  shown  from 
its  beginning  almost  to  full  maturity  ;  and  the  figures  give  a  better 
idea  of  the  changes  than  any  description.  A  main  factor  in  the 
development  of  the  tooth  is  the  growth  of  the  plate  of  attachment, 
forward  and  backward  from  the  "body'*  of  the  tooth. 

THE    MARCJINAL   TEETH. 

The  marginals,  although  much  resembling  the  outer  laterals  in  a 
certain  stage,  are  somewhat  different  from  the  first.  Instead  of  being 
a  transverse  bar,  the  base  of  attachment  is  longitudinally  elongated, 
as  seen  in  figs.  HI,  28;  IV,  40,  41  ;  and  V  45,  46.  The  aculeate 
mesodont  is  at  first  very  small,  hut  it  arrows  rapidly,  and  is  at  once 
directed  obliquely  inward. 

The  marginals  are  not  all  alike.  Tliose  toward  the  inside  are  seen 
quite  early  to  l)ear  eoto<lonts  (fig.  Ill,  20-27).  The  ectodont 
becomes  rather  large,  but  siihsc(|uently  disapjiears  (fig.  V,  25). 
There  is,  however,  a  decided  irregularity  in  this  character,  for  in  the 
same  longitudinal  row  there  may  Ix?  teeth  with,  and  others  without 
an  ectodont  (fig.  IV,  80).  The  distal  marginals  seem  always  to  be 
simple,  without  an  ectodont  (fig.  IV  and  V ).  It  may  be  noted  for 
26 
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Nils.,  all  (32)  margiiwls  were 


wiupariaon,  that  in   Umax  leiiellui 

found  to  have  a disliuct  "outer cusp";   but  un  the  marpuals  of  h 

cinerrii*  Lister  ("about  130  on  eaoli  side)  uu  ectodotils  were  seen. 

A  similar  fonnatiun  of  tiie  earliest  teeth  vnll  probably  be  fuiinil 
iu  other  LimuceK  and  iu  siicli  Zonitidir  as  H'jalinia  mdiatula  Gray, 
petrophita  Hid.,  eapirUa  Gld..  etc.,  spwies  in  wKich  the  laterals  bear 
diatiuct  eudodouts. 

Zonitoidei  ftrborani  Suy.    PI.  11.  (Igii,  I,  TI, 

No  embryo  of  this  species  was  olitaiueil.  but  h  very  young  sjieo- 
iiiieu  with  shell  nud  soft  pnrts  uearly  colorlpss,  llie  former  nieasurinff 
1-1  mm.  diameter,  with  IJ  whorls.  The  radula  (fig.  I),  wae  0-3» 
nim.  long,  and  bad  48  transverse  rows,  of  which,  however,  soiiw  of 
the  youngest,  at  the  posterior  end,  could  not  be  clearly  seen.  Here 
there  are  T'cT  toeth,  three  of  which  are  ralhi^r  well  tornie<l  laterals. 
Very  few  rows  and  teeth  could  have  been  lost  from  the  front  end  of 
the  raduln,  and  the  first  present  in  the  specimen  examine<l  were  evi- 
dently of  primitive  sh8|w,  and  a  type  entirely  diHi-rent  from  lliul 
of  Limax,  rather  r«eemhling  those  of  J'alula  Hriaiella,  conf.  tig, 
VIII. 

The  central  teeth  \\a\v  a  wnle  bhort  bn>t  or  both  with  a  dis- 
tinct mesodont  and  at  least  quite  earh  a  -nle  cusp  on  each  side. 
I'wnparatively    soon   the  plati     it    ittaihmeut    is   seen   jxwtenorly, 


though  very  small.     The  laterals     ilxmt    )  in 

the  adult)  are  wide 

Irimsversf  }ibites,  smiewhat  irregular    hinuer  i 

1  the  mesial  half  with 

■A  short,  wide,  blunt  mesodont  .miualh    Uion 

MU.  longer  an  1  more 

slender,  un<l  2  or  :i  small  ui!j|>s  in  |  \wx    >i  tlu 

later  wtotloiit       No 

trace  of  uu  endodoni  is  -ecu       V"  the  leetli 

Hilbiut   niiuh  (hange 

;;Hin  their  <letiuile  sha|>e.  the  pliiiui  ofiittiicbuu 

■111  also  develop. 

Kig.  II  represent,-,  the  radula  of  a  ne.irly  iidi 

ill  s|>ei-imen,  the  shell 

having  a  diameter  of  4  ■:'.  uim.     The  radula  i.'. 

l-il.'i  nun.    long,  l)-:{.'» 

wide,  and  has  77  transverjic  rowx  uf  17-')  c.    'i 

■17  teeth.     Only  the 

tirsi  marginal   hears  an  e<-ii)di>]it.      Aiixther  t 

'xample.   of  4-r.'mm. 
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Zooitoi^^ei  Ugenu  Say.    PI.  11.  figK.  III.  IV. 

W^  have  in  Pennsylvania  and  Ohio,  a  very  small  form  nieasunng 
"^^^  iiam.  diameter,  which  has  l)een  cronsidered  /.  lUjerns^  although 
^"itn  Some  doubt.  Besides  other  differential  characters,  there  are  two 
acceooory  glands  near  the  head  of  the  dart  .sac,  while  W.  G.  Binney 
tound   only  one  in  typical  ligerut<. 

^o   embryo  has  been  secured  thus  far.     The  smallest  examples 

lound   measured  about  8  mm.    in  diameter;     and   the  radula  of  one 

^^  ^*^e$§e  is  represented  in  fig.  Ill,  having  20-  c  -20  teeth,  of  which  6 

^^  perfectly  formed  laterals  and   the   7th   and   Hth   nearly  so,    the 

'*tter  corresponding  with  the  I'kh  of  an   adult,  and   the   **  transition 

^^^th  *  *  9  to  14.     At  least  9-13  then,  of  the  younger  S|)eci men,  will  be 

'^'^sibrmed  into  laterals.      In  either  example  all  the  teeth  showing 

^  transition  from  the  aculeate  marginals  to  the  laterals  have  l>een 

'^P«-e^nted  in  my   figures,    14-7   in    HI,    17-11    in    IV,"  so   that 

^       transformation    can    immediately    Ix?   seen   by   comparing  the 

^^th    bearing  the  same  numbers.     We  specially  notice:  first,   the 

^*^1   absence  of  endodonts  in  all  teeth,  just  as  in  /.  arboreiia  ;  second, 

.    ^  absence  of  ectodonts  in  the  distal,  newly  forme<l,  aculeate  teeth — 

.*   ^«   in  most  marginals  except  a  few  mesial;  and  third,  the  longitud- 

^■ly  elongated  plates  of  the  youngest  marginals. 

*^e8ides  Z.  Ugerns,    young  and   adult  examples  of  a   few   other 

^^**1  y  related  species  were  examined,  one  from  Tennessee  probably 

^^^%    and  Z.  suppresaan  Say.     They  gave  essentially  the  same  results 


i  itrUtella  Atith.    PI.  11.  tyas.  VII.  VIII,  IX. 

,     ^^veral  embryos  from  the  eggs  were  examined.      Fig.    IX  shou'i! 

^    l>uceal  body  of  a  quite  young  specimen  with   the  connnencement 

**>«  radual,  in  optical  section.      Diameter  of  the  buccal  IkxIv  0-12 

^^*       The  spindle- sha|)ed  cells  ai)()ve   are  the   developing   retractor 

^^f  an   embryo  more   advanced,   about    1    nmi.    long,  and  nearly 

^ture,  having  a  shell  of  Ij    wliorls,  and  the   caudal  hla<l(ler  small 

^^  ^till  slowly  contracting,   the   radnla   is  represented  in   fig.    VIII. 

^s  0*14  mm.  long,  witii  21  transverse  rows,  in  tiie  last  9-c*9  teeth. 

^Ut  the  formation  of  new  teetii  is  soniewiiat  irreL^ularon  the  two  sides 


'  Vor  clwtiiictiH'jw  they  air  M'jfamtcd  in  the  <lraN\  in^  :  in  iiatun-  tliry  lit- clow 
***8eihcr;  this  i»  iiidicatid  by  tlic  sign. 


i 
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in  ihiit  HE  well  as  some  other  species.  The  first  Iraoaverse  row  ia 
re])resent*rl  only  by  the  first  lateral  od  the  right ;  the  second  by  1  c*! 
and  so  on,  as  shown  in  the  figure.  The  tranHforraation  b  ntlJit^r 
simi»le  and  decidedly  slow.  The  oentmlg  are  wide  and  short,  at  fir«l 
with  a  short,  wide,  hliint  meiltan  projection  which  develops  into  t!ie 
mesodont,  and  vert'  slowly,  like  the  side  cusps.  Alt  other  leeth  nm 
tiwt  formed  ua  simple  transverse  bars  or  platas  the  laterals  gradunlly 
assuming  their  definite  shapes  without  intermediate  stages;  even  the 
oclodoniB  seem  ti)  be  alHa>8  single.  Otherwise  there  i*  much  wm- 
ilarity  to  Z.  aiboreus    but  the  forms  are  somewhat  more  plump. 

The  first  formation  and  development  of  the  manjinaU  has  not  yist 
I)eeu  observe*!  with  suHicieut  esailaess.  The  mesodont  and  jjanly 
the  ecto<bnt  lire  double- pomted,"  and  it  npjiears  probable  that  the 
mesial  SDiall  cusp  of  the  fomier  is  really  the  entodonl.  as  it  fint 
stands  near  the  base  (fig,  VII,  15)  and  tlieu  gnuiually  asceuils  on 
(he  meA^loiil  and  becomes  evanescent,  as  seen  iti  lig.  VII,  1^-8. 
This  figure  represents  the  radiila,  1  -4  nun,  long,  from  a  specimen  hav- 
ing a  shell  of -i-^l  mm.  diameter,  apparently  not  <]uite  mature.  Yet  iu 
all  the  il4  transverse  rows  no  new  t«eth  are  added :  the  formnk  is 
e.  lixlilll.  There  is  very  Utile  change  in  the  shapes  of  the  single 
I eetb,  except  that  the  plates  of  the  sixth  and  seventh  laterals  are 
noticeably  longer  in  the  posterior  than  iu  the  front  part  of  the  nidula. 

Of  I'aliilii  altrninta  Say,  a  iiunilwr  of  examples  were  examined. 
One  having  a  shell  of  'i^i  mm.  diameter  had  a  mdnla  4-ri  mm.  long, 
l-f)  wide,  with  14:1  transverse  rows  of  :i4-c:U  teeth,  with  aliout  l.'i 
laterals.  In  a  young  si)et.'imeu  of  ;i  mm.  diameter  the  radula  was  0  -SK 
mm.  long,  and  had  7"i  trausverse  rows  ol'  ll-cll  in  the  anterior. 
\'*.-c-\'l  ill  the  [Kwterior  part. 

The  raduhi  of  Pnlnht  lolil'iria  Say,  extracted  from  a  shell  of  'J-.i 
mm.  diameter,  is  ^)  mm.  long,  1  K  wide,  «ith  142  traneveree  rowsof 
;il-c:il  teeth.  Hi  hitenils.  In  a  yi)ung  one,  ihe  shell  of  ■>■:{  mm. 
diameter.  1  counteil  fix  transverw  rows  of  ]:!ci:i  teeth  in  ibe 
anterior  h'lcl 'i  in  the  j)of!terii)r  piirt. 
Polygym"  iTriodopsii'  Iridenlam  Siv      I'l   ll    u-j-.  V.  VI. 


The 
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att<i    mt»  radula  was  1  *63  mm.  long,  OwO  wide,  with  88  transverse 

'^'^^^s-      In  a  mature  specimen  of  15  mm.   diameter,  the  radula  was 

^"^S    mm.  long,  1*34  wide,    with  112  transverse  rows.     The  former 

"**i  C  in  the  middle  part)  20*c*20  teeth,  of  which  five  were  laterals  and 

two   ^srery  nearly  so;  in   the  latter  part  there  were  30-C-30  in  the 

*i^t^irior,    31-c*31  in  the  posterior  part,  about  10  of  them  laterals. 

^"^X  are  represented  in  figs.  V  and  VI,  and  the  form  of  the  teeth 

^    essentially  the  same  in   both.     The  centrals  have  distinct  side 

^^SfJS  ;  in  the  laterals  there  is  not  a  trace  of  the  endodont,  while  the 

naeBinl  cusp,  adjacent  to  the  mesodont  of  the    '*  marginals,"  seems  to 

"®  S.I1  endodont,  since  it  stands  nearly  isolated  on   the  base  in   the 

youi^l^er  teeth,  as  shown  in  29,  fig.  VI,  and  then  Cas  in  many  other 

^P^oies  of  this  genus,  of  Pntula,  and  of  Helieidw  generally),  gradu- 

***3^    coalesces  with  the  mescniont,  ascends  uix>n  it,  and  finally  becomes 

^"^olete.     There  is,  however,  considerable  variation  as  to  this  in  the 


^ist^l  laterals,  even  in  the  same  longitudinal  row,  as  shown  in  fig. 
^''J.    :25-29, 

\>lygyra  (Stetiotrema)  hirsuia  Say  gave  essentially  the  same  result. 

8  already  said,  the  observations  presented  above  have  been  made 

^    V>tit  few  species,  and  not  complete  even  in  most  of  these.     They 

^^^t  be  carried  further.      Yet  the  results  obtained  api)ear  to  he  for 

^   rnost  part  new  and   valuable ;  they  may  briefly  l)e  comprised  in 

^   Allowing  conclusions : 

^  •    The  radula  in  land  mollusca  is  quite  difl^erent  in  the  various 

of  life,  both  as  to  the  numl)er  and  the  shai)e  of  the  teeth. 

'•    As  to  number :  there  are  very   few   teeth   in  the  first  formed 

L^verse  rows,  and  new  ones,  forming  new  longitudinal  rows,  are 

at  the  lateral  margins,  at  first  raj)i(l]y,  then  at  greater  and 

^ter  intervals.   The  development  of  the  radula  goes  on  faster  than 

.     ^    l^wth  of  the  animal,  comparatively,  so  that  in  young  examples 

^^  larger  in  projwrtion  to  the  size  of  tlu*  animal  than  in  the  adult. 


•~^.    As  to  shape:   the  first  formed  teeth  are  of  very   simf)ie   shape 
by  gradual  transformation  give  place  to  teeth  of  tlie  final  form. 
^^is  transformation  may  go  through  different  stages,   or  by  different 
^^^^€8  in  cases  where  the  form  becomes  ultimately  the  same. 

4.  The  question  whether  the  addition  of  new  teeth  and  the  trans- 
*^^mation  of  teeth  goes  on  as  long  as  life  lasts,  or  ceases  with  ma- 
turity is  not  yet  decided. 


33J*  rRIII'KKDIMlK  IIV  TllK  AL'AIIKMV  l>V  [' 

.'>.   Ill  ivrtHiii  apecies  and  groiipe  there  are  furms  of  teeth  ii 
enihryoual,  ur  larvtil  «Ui>;e,  entirely  ditlereiit   tVoni   thusu  foLiixl  ia  \ 
post-embryutial  life,  so  that  wi-  may  properly  S[>e«k  of  tlie  clmii^  u 
tt  inetamurplioeJE. 

fi.  Ttie  new  funualiuti  aii<l  Iraiisfurnialiun  uf  teeth  ia.  us  a  n 
not  exiu!tly  svniinetrioul  on  the  two  ijides  of  the  nulula.  eu  tlia 
tbrimita  of  one  Bide  ie  oft«ij  uuly  appruxinintely  true. 

7.  The  widtii  of  the  indiviilunl   teeth,   (Hnd  of  the    Itxigiludi 
rowa).  i»  the  same  tVoot  the  earliest  foniiation  tii  the  Inter  stages  niid  ] 
the  increttre  iu  width  of  the  whole  radnin  is  effected   exeliisively  by 
the  additiou  ot  new  longitudinal  ron-s. 

K,   The  (.■eotral  teeth  seem  to  be"    (and  in  pome  sjiecief  are  dunlit-    ' 
less)  simple  from  their  first  formatiou ;  not  a  product  of  tlie  wwlt* 
iteiice  of  two  orifriiial  [iiternls. 

9.  They  are,  nw  a  rule,  more  or  leas  markedly  HSyniinetHcal. 

10.  The  lerniH  "laterBl"  and  "marginal"  teeth  are  not  of  nit- 
solute  significauw:  The  "marginals"  of  a  yonnger  8[)eeimeii,  or  & 
[Hirt  ot  them,  wilt  have  trHuafonueil  into  laterals  when  the  animal  iit 
adulL 

11.  It  i^  also  i|iiile  iinidrnissihle  to  sjieak  of  the  tnargiiials  sis 
modified  laterals,  tor  a  transformation  never  takes  place  in  this 
direetion.  We  should  uot  say,  as  has  l>een  usual,  that  the  simple 
mesodunl  of  the  laterals  iKsiimes  split,  or  bieuspid,  in  the  mar^nals  : 
lint    the   contrary  is  true :    the    "double  iwinled    nieso<iont"  of  the 


marginal  loses  its  emioiiout 


lid  l)e< 


uallv 


■l>laml  I 


lateral. 


«,ple 


'  tht 


tooth  is  ^nul- 
■Tiie  teeth 


lieconie   smaller  towards   llie   maigins,"  iis 
size  from  the  margin   toward  the  iiiidiUe. 
r_'.  The  expressiiio    "traositiou   teeth' 

IIS  the  word  ■'rehiliiiii>lii|i"   among  organi 
meauing  liy  the  theory  i>f  fleM'eiil. 

11!.    The  diilereiil  w,iv>  ill   ^^(ueh  the  l.-i 


H'tH'eeu  marginals  and 
al.  aeiiial  nieauing,  just 
s  has  gained  its  pni|>er 
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14.  The  rate  of  increase  in  number  of  the  teeth  will  furnish  the 
means  for  calculating  the  rate  of  tl)e  new  formation  of  the  radula  as 
a  whole.     This  is  more  rapid  than  in  generally  supposed.'® 

15.  It  is  evident  that  the  morphology  of  a  radula  can  \ye 
thoroughly  understood  only  by  examining  an<i  comparing  the  differ- 
ent stages  of  its  formation. 

In  the  text  nothing  has  lieen  said  about  the  methods  of  preparation 
and  manipulation  of  the  raduhe, — not  much  is  necessary.  As 
far  as  possible,  the  radula  has  been  removed  from  the  fresh 
animal  unchanged.  Caustic  alkali  has  lieen  usefl  where  necessary. 
By  careful  desiccation,  and  also  by  the  action  of  chromic  acid  solu- 
tion, for  staining,  valuable  results  may  l>e  obtained,  as  the  teeth 
ami  es|)ecially  the  plates  of  attachment  shrink  somewhat  and  thus  are 
separated  from  each  other,  and  seen  more  exactly.  Hut  it  is  almost 
unnecessary  to  add  that  thiH  means  can  only  he  used  in  connection 
with  oliservations  on  the  intact  radula,  for  without  this  check  artificial 
might  be  mistaken  for  natural  features. 

Explanation  of  Plates  10  and  11. 

Plate  10,  Fig.  I — Ka<lula  of  an  embryo  of  Lirmut  cainpestris  Say, 

not  quite  mature,  showing  first  part  of  radula 

formed. 
II — Radula  of  a  specimen  a  few  days  old  (after  hatch- 
ing), and  measuring  3*5  mm.  long. 

A.  30th  transverse   row    (about   42nd    of  total 
number). 

B.  45th    transverse    row  (about  57th    of  total 
number). 

Ill — Radula  of  a  specimen  7  mm.    long,    one- half  of 

a  transverse  row,  formula  v.  10*18. 
IV — Radula  of  a  i<|)ecinien  15  nmi.    long,  one- half  of  a 
transverse  row,  formula,  c.  14*27. 
V — Radula  of  a  .s{)eciiiien   15  mm.   long,  one-half  of 
a  transverse  row,  formula,  c.  14*32. 

*•  Without  TfiM'atinjj  tlu*  (iilciilatioiis  hvn\  it  may  Ik*  said  that  I  found  the 
nuiula  of  Lhna.x  taniprsti  is  to  fonn  alMiut  H(K)  traiibvrrM'  rows  in  all — probahly 
cunsiderubly  nu>n> :  thi^  would  mean  that  the  radula  is  alM>ut  eight  tinieH  entirely 
changed  during  life.  For  /'olvf^yra  {MesodoN)  /hi  roitfts  about  'H)0(i  transverse 
rows  were  found,  correb]K)nding  to  about  16  to  18  total  renewals. 


4<V1  PROn^KDINOR  OF  THE  ACAPEMV  OK  p89S. 

VI — Left  side  of  firei  ((art  of  rgdula  of  another  enibryu 
Platk  11,  Fig.  I — Zoniloiilen  arborrn*  Say,  quite  youug,  anterior  part: 
X  fiOO. 
n — The  same,  nearly  luatiire;   x  ca.  7S0, 
III — ^uni'totr/M  (igerus  Say,  youug.  S  ram.  diam.;  x  400. 
rV— The  same,  adult,  ns  mm.  rli»m. ;  x  400. 
y — Polygyni  tridetitiUa  Say.young.O  mm.  diam.;  x  400, 
VI — The  flsuie,  adult,  1.5  mm.  iliam. ;  x  40O, 
VU—PiUula  tirinlelhi  Antli..  adult,    o-:i    mm.  .linm.; 
X  470. 


I 


VIII— The  same,  embryo.  1  -0  mm.  diam. :  x  41)0. 
IX — The  game,  very  young  embryo,  ltuc(-4i]  IxkIv, 
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November  7. 
Re\'.  Henry  C.  Mc'Cook,  D.  I).,  Vice-President,  in  the  chair. 

Twenty-eight  persons  present. 

Paperb'  under  the  following  titles  were  presented  for  puhlication: — 

"Description  of  two  new  Pocket  Mice   from   the   United  States, 
with  remarks  on  the  identity  of  allied  forms,"  by  Samuel  N.  Rhoads. 

"On  some  Leech-like  Parasites  of  American  CVayfishes,"  by  J. 
Percy  Moore. 

"On  extinct  Bovidie,  Canidiv  and  Felidie  from   the  Plistocene  ot 
the  Plains,"  by  E.  D.  Cope. 


November   14. 

The  President,  General  Isaac  J.  Wistar,  in  the  chair. 

Thirty-seven  persons  present. 

The  death  of  Francis  T.   Steel,   a  meml)er,   Sept.   20,  1893,  was 
annnounoed. 


November   21. 
The  President,  General  Isaac  J.  Wistar,  in  the  chair. 

Eighty-seven  persons  present. 

A  paper  entitled  ''Geographic  Variations  in  Bassariscus  astutus, 
with  description  of  a  new  sul)species,"  by  Samuel  N.  Rhoads,  was 
presented  for  publication. 

Fossil  Fishes  Jrom  British  Columbia. — Prof.  Edw.  D.  Cope 
states  that  Dr.  G.  M.  Dawson,  of  the  Geolojrical  Survey  of  the 
Dominion  of  Canada,  had  f*ubmitte(i  to  him  for  determination  some 
S|)ecimens  of  fossil  fishes  from  British  Columbia.  Some  of  them  are 
from  a  hard  shale  from  near  Trancjuilla,  and  others  are  from  a  shale 
of  softer  character  from  the  north  fork  of  the  Smilkameen  River, 
which  is  a  tributary  of  the  Cohimbia.  The  s|)eeimens  from  the 
former  locality  are  too  imi)erfeet  for  determination,  while  one  from 
the  latter  locality  may  be  named.    It  is  a  specnes  of  Amyzorif  which 


WZ  PKOCKKIllNnfi  or  THK  ArAUKMV  IW 

iltdera  frtini  those  iilrt^4uly  kmiwii  in  the  Bliortiu**  of  llm  lior^ii! 
etc.     Thi.'  cliariicl«nt  iif  tlie  ia]iedee  )'n  f&r  iis  delcrmioalilt;  urrS 

Amvkon  flREvifiNSK  8p.  iiov. — Fiiriii,  medium  :  deptli  of  b— 
I'qiml  lengtli  <.f  lieuil.      Hii  radii ;  D.  22-3  ;  A.  «  ;  V.  pn.lmWv 
lui  iutemiptimi  in  tin-  order  of  tin-  rtiys  roaltiug  tiip  IwHtion  nf  il«» 
raya  iinrertaiii.     SevenU-en  vertebra-  may  l«  ixiuuleti  anterior  to 
(■audal  regiiin,  of  whivli  10  nrv  anterior  to  tlie  itntvrior  tinsc  nf 
dorsal  fin.     Space  for  two  ad<litiouul  vcrt^linc  exists  at  an  interrw 
tion  nf  llie  durral  serit^,  sc  rliut  llie  luial  iiiiiiil)er  of  pret'nndal  v- 
lel)!*  is  pnibably  ninetwn.    as   the   dorsai    fin    i;^    uiiiut«rrupl« 
DistftI  Mudal  verl«lirn'  and  liii  iil>t«'ul.    Pi'ctoral,  vi'iitral   tut d  aim 
liiis  well   !*|uiran-<)    rnini  cin'li    nlhiT.      I*ii|:tli   anterior  to  caurr: 
vertobfip  .57  mm. :  lenirlii  nf  huse  of  dornal  tin.  '2'.i-b  mm.;  deptli 
anterior  liuw  of  (lorvii!  fin,  2"j  iiiiii.     The  :»iicc'ifs  ilitlerM  fnim  tbr- 
ulrciwty  dt'St-rilwd  in  tJie  aniuMcr  iiiiiidwr  of  <lorHal  tin-rayH,  and 
dorsal  vr'm'bni.-.     Tbc  a|H<oinieu  ou  vi'ldcli  it  is  baaed  is  of  mvnW 
siite  than  tliose  of  m*ist  of  the  olber  specin',  but  wme  of  the  fra* 
meiits  of  tbe  collei'tion  indicate  larger  individuals. 

The  diecnvery  of  itiU  species,  extends  the  distributiou  of  tl 
Atiiy/on  beds  lieyond  its  previoiw  limits.  Tlie  localities  at  prew 
kiHi'wn  are  the  South  Park,  Cohirado,  ami  Osioo,  Elko  Co.,  Kevad 
Dr.  DawMti  iufornia  me  thai  liolh  iiiseet  and  plant  remains  occur 
these  tish-sbalei'  and  thAt  I*r'>f.  Seudder  finds  the  tomicr  to  liehicr 
to  sjiefies  differHiI  from  tbowe  of  other  localities. 
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REPORT   OF   THE   COMMITTKE   ON    THE    HAYDKN    MEMORIAL 

<iEOLO(;i('AL    AWARD. 

The  Committee  on  the  Hay  den  (leological  Memorial  Award  in 
fulfilling  the  trust  confided  to  it  hv  the  Academy  recommends  that 
the  Hayden  Memorial  Medal  and  the  halance  of  the  interest  arising 
from  the  fund  he  awarded  this  year  to  Thomas  Hknry  Huxley, 
Ph.  D.,  LL.  D.,  D.  a  L.,  F.  R.  S.,  F.  L,  S.,  F.  G.  S.,  Professor 
of  Biolog}'  in  the  Koyal  College  of  Science  of  I^ondon,  in  recognition 
of  the  great  services  whicli  he  has  rendered  to  science  and  especially 
to  geology,  during  the  long  |)eri(Ki  of  his  valuahle  original  researches. 

In  doing  this  the  Committee  is   hut  acting  as  the  agent  of  the 

Academy,  hut  it  desires  in  u<idition  and  on  hehalf  of  its  memhers 

whom  his  labors  have  assisted  and  enlightened,  to  add   a  tribute  of 

its  own  to  the  high  scientific  value  of  Dr.  Huxlev's  achievements. 

Pkksifok  Frazkr, 
Angeix)  Heilprin, 
J.  Peter  Lf^ley, 
Hen.i.  Smith.  Lyman, 

Committee. 

T/tymnop/iora  coloha  n.  up. — Mr.  H.  A.  Piii^KKY  exhibited 
specimens  of  a  minute  land  snail  from  Polvon,  Nicaragua,  which  had 
been  for  many  years  in  the  colle<*tion  of  the  Aciidemy  under  the  name 
Hdix  wUhehnl  Pfr.  He  stated  that  it  was  not  that  S))ecie8,  but  a 
new  form  of  the  genus  ThijMmopltiHa,  for  which  the  name  coloha  was 
proposed.     He  defined  the  species  as  follows: 

Sp.chiir.: — Shell  minute, depresi^ed,  with  slightly  cou- 
oidal  spire ;  thin  and  fragile,  light  reddish  horn  colored. 
Umbilicus  o|)en  but  narrow,  one-sixth  the  diameter  of 
the  base;  whorls  .S},  convex,  the  first  one  smooth,  the 
others  very  finely  and  closely  striated,  the  stria? 
oblique,  arcuate,  on  the  last   whorl    l)ecoming   small, 

^  wrinkle-like  riblets;  Cnder  a  high  magnification  (50 
diameters)  an  excessively  close,  fine  sculpture  of  revolv- 
ing lines  l)ecomes  visiiile.  A|)erture  rounded- lunate, 
oblique;  lip  thin,  sharp,  the  columellar  margin  dilate<i. 
Alt.  1*16  mm.,  diani.  1  *^4  mm.  The  specimens  are 
.,^  from  Polvon,  Nicaragua,  collected  by  the  McNeil  ex- 

/  ^       ^  W     pc^'J^i^"-       riiis  s|K»cie8  seems  nearly  allied  to  T.  (juaff- 
Vs^  tr"^l    w*aA'/MM  C.  and    F.,  but   it   is  much   more   depressed, 
^""'^'^^.^    more  widely  umbilicated  and  smaller. 

Henry  C.  Mercer  and  Susanna  M.  Oaskell  were  elected  meml>er8. 
The  following  were  ordered  to  be  printed: — 


Hv  s\M['i:r.  \,  liHoADS. 

'f  be  pocket  mouse  t'rorii  Texas  here  described  a*  new  wag  ulitaiued 
during  the  pnst  year  hy  Pnif.  K.  D.  (^[le  and  placed  in  ihe  collexi-    , 
tioii  of  the  Academy  of  NaUiral  SoieDces  of  Philadelphia. 

The  ^pet^imeue  of  Pero^nuthiig  lordi  on  wliioh  I    have  Imsed  the    | 
duplicate  ileecripliou  of  thai  F<[)tK:ies,  m>  imperfectly  characteriised    by 
(iray,  were   Inkeu    during    a    uollectiug    trip    in    Wachiuglou    mid 
llritiah  Columbia  last  year,  and  are  included  iu  the  author'**  private 
rallectiou  at  the  Acndemy. 

By  the  rediscovery  of  P.  lordi  of  Gray  I  am  enabled  to  throw 
tioiae  light  ou  certain  qneetiona  of  synonymy  propaunded  by  Dr. 
Mcrriam  In  his  monographic  revision  of  the  genua.' 

The   figure   of  slcull  of  P.  frmaralie  here  giveu    iKiiiipletM    tlm  1 
illustrations  of  known  species  of  the  genus. 


hiittrroater  than  liaird's 
C'olors  sicnilar  lo  Baird's  desicription  of  P.  moii- 

Ears  destroyed,  'fail  thickly  covered  with 
coarse  hairs,  con  teal  ing  the  annuli ;  grayish 
white  above,  pure  white  helow,  with  terminal 
|)enci1,  sli^ditly  cresteil-|>enicillate. 

Beneiith,  including  whisker  patch  aud  teet, 
white.  Up|>cr  hack  and  head  griz/led  blackish 
fawn,  llic  black  ti]>s  coarsely  predominatin<;. 
Rum|i  a[id  thighs  strongly  washe<)  with  ciniia- 
luon,  lliiM  color  forming  a  broad  [Kwterior  Imud 
<liriiinisliing  laterally  to  a  liihit  line  at  fore- 
legs:  Mfile?  nearly  naked,  heel  clothed  with 
Urislly  liiiir^  halfway  lo  toes,  as  m  l\ari,»;  skull 
^iniilai-  u.  !l«.;.i  l,ut  lougcr  and  narrower,  the 
Tlla^[<lid^    le->    pron^.unccd    hoili    hucrally   and 
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as  in  P.  inoriiatxiB,  In  flavns  the  coronoid  process  is  short 
blunt,  in  copei  it  is  long  and  sharply  attenuate.  The  condyle 
iix  copei  extends  far  beyond  the  tip  of  angle  and  its  upper  line  is 
Horizontal,  instead  of  oblique,  as  in  flavus.  In  the  latter  the  ratio 
of  length  to  breadth  of  interparietal  is  78,  in  copei  it  is  62. 

-^.  copei  belongs  to  the  fascintus  group  of  the  sub-genus  Perog- 

Measurements.' — Total  length,  114;  tail,  49;  hind  foot,  15. 
^kuU,  total  length,  19-5:  basilar  length  of  Hensel,  14'5;  greatest 
"mastoid  breadth,  1 0 ;  length  of  nasals,  7  ;  interorbital  constriction, 
**  '^  ;  length  of  mandible,  9*7  ;  height  of  coronoid  process  from  angle, 
***^  :    ratio  of  length  to  breadth  of  interparietal,  62. 

Remarks. — Dr.  Merriam  thinks  the  s|)ecinien  from  Mason,  Texas, 
on  which  he  bases  his  description  and  figure  of  favus  in  N.  Amer. 
-**  «-Uiia,  No.  1,  may  possibly  not  prove  typical.  In  any  case  it  is 
^^^clent  that  copei  is  in  no  sense  identical  with  it,  either  cranially  or 
^^t^riially.  So  far  as  can  be  determined  from  Baird's  description  of 
/'<*t*?«^  there  is  nothing  to  prove  its  dissimilarity  to  the  Mason  sj)ecimeu, 
^^'*^«reas  copei  shows  essential  differences  from  either ;  first  in  color, 
®^^^ond  in  color- pattern,  third  in  hairiness  of  the  tail. 

Raird   did    not   define   or   figure   any   cranial    characters.     The 

•peoiinen  of  cojm  was  taken  by  its  discoverer  from   the  stomacii  of  a 

'^ttlesnake  captured  by  him  on  the  eai?tern  8loj)e  of  the  Staked  Plains 

'^^'^i^   the  headwaters  of  the  North  Fork  of  the  Red  River,  in  Wheeler 

ounty,  Texas.  Owing  to  its  passage  through  the  snake  the  s|)ecimen  is 

'**'^l>»bly  abnormally  long.     The  skull  had  l)een  forcibly  compressed 

**^    Oot  enough  to  prevent  its  rc-^toration  as  seen  in  the  figure. 

■^  ^rognathiiK  lordi  ((iniy).  Ahronns  lonii  i\v,i\.  IMmk*. /o(»l.  s«»c..  London. 
***»»m.  May,  1868. -^(hJ.  ( Dupluate  t.v|M'.  No.  447.  $  ;  Col..'^.  N.  Rhoauls:  ViTiion. 
*^*'»^<l  of  lAkc  Okanu^an.  IJristish  ("olunil.ia.  July  2S.   isin>;  rol.  by  S.  N.   K). 


ascription. — Size  medium,  |)ela«re  soth  full  and  silkv,  eai*s  rather 

h; 


^^l],  tail  slightly  longer  than  head  and  body,  sparsely  and  coarsely 


^^d  at  base,  the   hairs  Ioniser  and  mon*  silkv  toward  the  sliirhtlv- 

^^^^'^i^d- |)enicillate  extremity.      Above  grayish   hufi,  softly  grizzled 

,       ^*X    black,    the    individual    liairs,     as  described    In-    (irav,    hein*: 

.^^^^^lly     "dark    lead    color     with    short    gray    hand    an<l     minute 

»     ^^i^der)    black    tip."      The    feet,    lower  half  of  tail,  chin,   throat, 

^^^t    and   belly     and     a    s|x)t   on    inferior    margin    and    |K)sterior 

'"'V.  11  measureiiu'Uts  in  mil  limit  n',s. 


I)iise  of  ear,  white.  KiHes  of  cheek,  neck. 
hell]-,  lhi)f)iB  aiitl  Uil  washed  willi  {Mth 
but},  this  cohtr  oft«n  bniHilly  eiKToacliiup 
ugxiu  lh<^  [Hire  white  nl  thrunt  and  Iwllr. 
tipper  tliird  ut  tiitl  i^loml  same  m  hark, 
darkeoiiig  to  black  ul  ibu  liji. 

Mea?uremMi[& — Total  Iwigth,  171t ;  tail, 
H'J ;  hiud  foot,  24 ;  ear,  tr«iii  rrowu,  4  -o. 
Skull,— TotuI  length,  -iii:  basilar  leiipth 
17-S  greatest  masiuid  breadth,  H; 
length  of  uasalu,  10'7:  inlerorbilul  cxm- 
strictiou,  G-i;  length  of  mandible,  I'i ; 
height  of  coronoid  prmvas  from  angle,  5'2. 
Uatio  of  inanloid  lireadtli  lo  basilar  leuglh. 
><'! :  ol  mastoid  breadth  to  total  lengtli, 
5:t't(  ;  of  length  lii  breadth  of  iiiterparietitl, 
71.  I-ower  premolar  larger  tlian  the 
]a«t  molar;  Hiiditiil  biillne  not  united  hy 
lanttHl  by  i  mm.  anteriorly;  bullae  nut  pr»|ect- 

KH'ipUl. 

Hemarks. — Kigbl  sjiecimeus  of  ihis  s|iei-ies  were  trap|ied  on    (lie 

iii-arid  tbothilU  at  the  head  of  Lake  <)kai>ii;fHu.     They  abundnntly 

[ted  the  o|H'n    hillsides  of  buncb  ;:rHHs  mid  i^Hge-hnsh   ii|i   to 

:iml»er  line  am!  down  to  near  the  lake   Icvcb,  driving  their  myriad 

:unneli'  without  ditKfi.Itv  tlirooj:li  ihc  <lrv,  indurated  lui.l  8tonv  «>i!. 

riieir     habit,    seem    I..' more    closely   resemble   those  of    Th.'.m.,m;,. 
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3.    Perogmatliiis  femoralis  J.  A.  Allen. 

Dr.  Allen  described  this  species  in  1891.*  .  Its  crauial  characters 
never  having  been  figured,  I  take  this  opportunity  of  illustrating: 
them  from  three  specimens  taken  at  the  ty]>e  locality  during  the  past 
year  (1898).  Femoralis  differs  from  its  a\\\es  fdllajr,  califoruicns  and 
armaitis  in  essential  cranial  peculiarities,  as  may  lie  seen  by  a  com- 
parison of  the  figure  with  those  of  Mer- 
riam.  Its  skull  is  most  like  that  of  califor- 
niciui,  from  which  it  differs  in  the  square- 
cornered  interparietal,  the  mastoid  and 
zygomatic  breadths  l^eiug  equal  and  the 
plane  of  occiput  l>eing  on  a  line  with  the 
jx)Stero-  mastoid  angles ;  the  mastoids  are 
relatively  larger  in  femoralis  and  the 
coronoid  process  of  mandible  is  longer 
and  sharply  hooked.  It  may  l>e  further 
remarked  that  the  three  California  species 
under  considerati<m  are  a  striking  illus- 
tration of  the  wonderful  fertility  of  the 
region  they  inhabit  in  the  differentiation 
of  S|)ecies,  externally  similar,  but  ana- 
tomically distinct.  P.  femoralis  probably 
l>elongs  to  the  penieilhitu:*  J^^^^up  ^f  ^1*^ 
sulvgenus     Cliwtodipus,    as     defined     by 


V^^ 


FiK.  3. 

Mr.  Merriam. 

Xotes  on  the  Affinities  of  IWtKjmif/iiis  lonli,  P.  mollipiloSKS  (tnd 
Criretmliptn*  pnrona. — In  his  admirable  Kevision  of  the  North 
American  Pocket  Mice  Dr.  Merriam  enumerates  three  sjxH'ies  whosi' 
identity  it  was  then  im|H:)Ssil)le  to  determine,  viz.,  the  Ahromi/s  lord! 
of  Gray,  the  Peroynai/ms  iiiollipiloi<if.<  of  Cones  and  the  CricftoflipiiM 
/tarriiJ*  of  Veale.  Dr.  Merriam,  in  sunninn^Mi|)  I n.s  conclusions,  refers 
to  these  as  follows^:  *'My  opinion  is  that  this  animal.  (  P.  mollipi/o- 
sus),  will  prove  to  l>e  identical  with  J\  lordi  and  lx)tli  may  iw  the 
same  as  7*.  }mmis  of  Peale."  In  anutiier  place  (^page  27  )  he  states: 
**all  three  come  from  the  Pacific  province,  from  Northern  California 
northward. ' ' 

Taking  the  above  description  ol    lordi  as  a  basis,  it  remains  to   In* 
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flmJed,  ( 1 )  wliellier  ibe  BrilUh  ColuiiibiB  Pocket  Mict-  lakeu  li;^Z- 
sre  idenlintl  witli  the  tyi*  of  tonJj',    (2)  If  su,  tiui  tliey  Ui  mIph   * 
with  ntollipilo»ii»f  {'A)  What  is  their  reluUonahip  to    /',  iiwntieol^ 
Rniniy  (4)  Are  any  uf  tlieoe  the  g«nie  as  OtfrrfiH/yjnii  pareunf 
To  what  faiinal  areas  do  these  sjieciee  iwlongT 

(1).     Ti)  tiii^  first  <|tiery   1  tuiu  ntiewer  Mitlmut  hesilatiou  ui 
nliirinative.     1  caiinot  tiud  the  slightest  diecrepaiioy  between   Gr^ 
(>ri;;iiial  iies(;ri)itiuii  aii<l  the  specimens  tViiiii  Venioii.      This  is  furt  ' 
wiifirmett  by  Mr,  Oldtield  Thomas's  letter  quoteti  liy  Dr.  MerrS 
ill  his  reinarki!  on  lurdi  in  Auiericiiii  t'nuna  Nu.  1. 

(2),  Ferotfnaihn*  iiioilipilosui  differs  from  lorrli  in  llie  fbllow 
imrtiotilare :  n,  smaller  nx«:  b,  tail  oue-lhird  longer  than  liead  f= 
liody;  f,  ciuuamon  liots;  d.  wlor  of  «pi>cr  parts  descending 
wrist ;  f,  it  inhahil«  a  different  tUiinal  reirioii.  Ita  duly  affiuiiies 
lonii,  so  far  as  md  f>e  delermiiied  from  (uiies's  destrripliuti.  <i»ne 
in  the  non-|)enieillate  tail,  soft  aud  sujooth  pelage,  white  lower  jiar: 
[lale  fulvous  lateral  stri|ie  aud  hicolor  tail.  In  liinli,  however,  t:: 
tail  is  slightly  created-penicillate  and  plainly  tricolor,  the  latter- 
a  peculiarity  I  have  not  noticed  in  any  other  niurine  nideut. 

(3j.     The  characten  of  hrdi  coincide  more  clorcly   with  tlioee 
P.    montimla  of  Baird  and  Merriam  than  with  anv    other.      M 
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sii:ia.ller  size;  b,  cinDamon  of  upper  parts;  c,  ciDDamon  of  sides;  dy 
plumbeous  bases  of  belly  hairs;  e,  outside  of  foreleg  dusky  to  wrist; 
Xs  smaller  skull ;  </,  mastoids  projecting  behind  plane  of  occiput ;  h, 
Audital  bullae  united  by  an  anterior  symphysis ;  i,  relatively  broader 
interparietal ;  /,  shorter  and  blunter  corouoid  process ;  k\  lower  pre- 
niolar  smaller  than  last  molar. 

(43.  Having  shown  that  the  evidence  is  against  considering  lordi, 
n^€^liipilasu8  and  monticola  synonymous  and  that  their  closest  affinities 
»*^  not  between  moilipilomis  and  lordij  as  suggested  by  Dr.  Merriam, 
r>ut  between  mollipilosns  and  monticola,  let  us  consider  their  relation- 
ship© to  Cricetodipiut  parvus.  If  Peale's  "mouse"  can  ever  I )e  proved 
to  }y^  a  Perognathus  I  should  predict,  on  geographical  grounds,  that 
't  18  more  likely  to  be  the  same  as  ynoflipllosus  than  any  other  of 
the  trio.  But  there  is  strong  evidence  in  Peale's  minute  description 
^hat  CricetodipuA  parvus  is  not  a  Perognathns  at  all,  but  a  suckling 
^  ^''^xiipus,  or  five- toed  kangaroo  rat. 

Tliig  evidence  may  l)e  briefly  summed — a,  Dr.  Merriam   proves  it 

to     he,  (Amer.  Fauna.,  p.  8),   a   **very  young'*  animal;  see  also 

^H-ird,   (Mam.  M.  Amer.,  p.  425);  ft,   **  head  and  body  equal;"  pro- 

P^^^ions  never  (?)  seen  even  in  half- grown  Peroijnathus  but  correlated 

^^'^t,h     the  proportions  of  adult   Perodipm*;  (\    "whiskers  numerous, 

^'hite,  a  tuft  of  white  hairs  or  bristles  on  the  chin  ;"  this  tuf\  is  pre- 

^'^'^t     in  Perodipiis  agilis;    I  do  not  detect  it  in   Perognafhuj<;    dy 

■^I'^-legs  small,  feet  moderate,  *  -'^  -^  hind  legs  long,  the  feet  large 

^^<1  strong,  five-toed;''  almost  the  reverse  of  this  obtains  in  Perog- 

**^thusy  the  fore  feet  in  that  genus  l)eing,  as  compared  with  the  hind 

Oes,    unusually  large  and  powerful;  e,  the  very  'long  hind  legs  and 

.    *^^  tail"  are  again  (commented  on,   "leaving  little  room  to(loui)t  that 

^   hiibits  are  similar  to  tho}*e  of  the  jumping  mic«,  Meiionen  lohni- 

^'"^'^^j?,"  a  comparison  not  so   applicable  to   a   Pocket  Mouse  as  a 

^**^tiroo  Rat,  in  fact  not  applicable  to  Perog nnt/msui  all,  so  far  as  I 

^  ^   examined  them;  f\  the  long  tail  ( 1 1  times  length  of  head   and 

*3^  3  18  applicable  to  both    genera;  its  absence    of  crest    or  pencil 

^lly  seen  in  Perodipas  niav  have  been  due  to  iinniaturitv:  the  so- 

^     "^cl    ** lyipodoon/s    heennainti/'     of   Ix'conte.    from    the    "Sierra 

^^       ^""^xla,"  does  not  seem  to  have  had  the   usual   iwnieiJlate  tail ;    /, 

«Or  above,  sepia  brown,  beneath,  white,  a  dark    line   erosse.**  the 

.  ^^•Cs  beneath  the  eye^'*;"  to  no  s|KH*inien  or  description  of  I*rrogn(t- 

1  have  seen  will  this  characteristic  color  combination  apply,  on 

27 
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the  oilier  hand  it  \a  pec^iilinrly  dia^cioBtic  of  Permlipiui  ftQxa  Calk 
foniia  Hii<i  Oregon ;  ;/,  C.  jHirvw  cnnie  from  Or^oii ;    Pi-rodlpii*  i 
nlm  Iteen  taken  tliere  and  in  southeastern  Washington  but  I  am 
aware  ol'aiiy  reronia  of  IVriu/iiullmx  frrim  these  Slules. 

If  iJie  tj'i*  of  Peale's  myslerioiis  rodent,  like  other  itriwleffe   i 
ill-used  novelties  of  the  Aiiduboninn  period.  "(»anot  be  found." 
disprove  the  above  interpretation,  it  cannot  l>e  denied  that  there  is  j 
tiiUL'h  evidence  in  favor  of  its  hein^r  the  type  of  n  five-toed  Kangtiroo  ] 
Kat    iiistewl  ot  a  tive-tocd   Pocket   Mouse.      As  such,  Criettodtput 
Peale,    1^48,  antedalei)  I'eivilipim  Fitdiiger,    1»«7. 

1 5).      Dr.  Merriaiu'd  statement  that  ttinii,  moUipilMiu  tuid  C.  parva» 
nil  uanie  fruui  the  PadHc  Fro\'ince  uqw  iieeils  <iunliti<uUiuii.     Whilo   J 
lliie  iH  prulmbly  true  of  the  last  two,  /nnji' should  eerttiinly  beamgDect  j 
to  a  rei^on  quite  devoid  of  the  t'aunHl    )>eculiariti««  of  the  Pm'tfic    , 
slope. 

Previous  lo  my  rediscovery  of  hnli  it*'  precise   Imliitul  in    British 
(olumhiu  wuld  only  l>e  conjectured,  and  so  fur  as  it  «wit  Ur.    Me^ 
nam's  supiHitntiim  ihnt  this  type  came  frum  the  Weel  Cnscftde  regiiiu   ! 
wan  reasoriahle  enmigli. 

P'rom  tile  nature  (ii'iis  chosen  habitat  nt  Vernon,  and  the  absence 
ui  a  niniihir  ciiv  iron  men  i  «esl  <if  (lie  (.'iwadea  it  is  mon- than  pn)bnltle 
that  the  ty|M' Clinic  from  the  ^iinie  repoii  farther  south  and  thai  the 


The  tollowinir  specie--  of  N'l.rih  Aiueri. 
liH'n  added  to  the  ciillecllon:'  of  the  Aendeniy  of  Natural  Sciencw  of 
I'liiliideli.hia.  Thev  "erciiikeuhy  Mr.  H.'li.  Herron.  who  is  at  the 
|ircf*iil  lime  <Miiiiiiui"i:  ii  collcciintr  lri|)  hi  I'lilitbrnia  in  ihe  interests 
'.f  llie  .Anidcniy.  Other  ii.ivelltet^  vvhieli  iiiiiy  lie  lakcii  by  Mr. 
M.-rroii.  as  wen'iut  ii  circom^tunlliil  iieeouul  of  the  entire  .■ullc<'t'ion^  of 
l>ii-.ls  iitiii  mammals  made  by  liim.  smII  a|,)>eiir  in  a  future  numU-r  of 
rhr  l'r<«-cediTipi, 


I  )es, 


-Mii.iuur, 
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asHx^  upper  fourth  of  tail  extending  to  tip ;  a  faint  streak  of  brownish- 
^Isuslc  on  under  side  of  middle  third  of  tail  di8api)earing  toward  either 
extri^mity.  Soles  scarcely  darker  than  white  feet.  Tail  strongly 
l-peuicillate,  the  vertebra,'  one  and  one- half  times  as  long  a^ 
and  body.  General  shade  of  upi)er  parts  slightly  darker  than  in 
'/c«ef#-rfi,  inclining  to  cinnamon  on  rump  in  adults. 

^^«aBurement8. — Total  length,  241  ;  tail  vertebne,  149;  pencil,  85; 
hind  foot,  38;  ear  from  crown  (dry)  J).  Skull — Basilar  length, 
-1 '"^  ;  mastoid  breadth,  24;  inteorbital  constriction,  14*5;  length 
^^  ria«kls,  18;  length  of  mandible  to  base  of  incisor,  13*H  ;  height 
®^  <5oronoid  process  from  angle,  .)*6. 

Six  specimens  were  taken,  all  in  the  Mohave  Desert  at  Agua 
^aliente.  The  average  measurements  are  less  than  those  given 
aoo-ve  This  species  is  easily  distinguishable  from  deseiii  by  small 
®*^^»  slightly  darker  coloration  and  lack  of  white  tip  to  tail;  from 
^*^9^ifi  by  its  lack  of  black  on  rump,  tail,  soles  and  hind  legs. 

'^'       i>ipodomys  similis,  sp.  iiov.  (TyiH'  No.  1«17.    9    iUA.   Acad.  Nat.  Sciences, 
J^mila.;  White  Water,  San   DicKo  Co..  California.  Oct.  24.  1893.  <ol.  by  R.  R. 

:*TOn). 

description. — In  size  and  color  pattern  almost  an  exact  counter- 

of  J^erodiptM  agilis.     Colors  similar  to    A    >*imi<)lufi  and    /). 

f/  but  darker  than  either  and   with  tail  and   liml>s  relatively 

Snorter    than    the    latter.     Above    liglit   tawny    tipped   and    line<l 

**l^^i^ngly  with  blackish,  the  latter  color  more  pronounced  on  rump. 

^^^t^rior  sur&ce  of  thigh  to  heel,  soles,    ring  around  eyes,  base  of 

^  *^iskers,  top  of  nose  and   upper  and  lower  fourths  of  tail   to  tip, 

■^<5|iish.     The  remainder  of  body  white,  including  small  s|X)t  alwve 

'^^*    a  larger  one  at  |)08terior  base  of  ears  and  .strij^e  across  thighs. 

grayish.     Tail  crested-|)enicillate. 

easurements.^ — Total    length,    241;  tail   vertebras  148;    |wncil, 
j*       »      hind  foot,  88,  ear   (dry)    alM)ve  crown,    lO*').     Hkull — btisilar 
*^^th,   22;    mastoid   breadth,    24"):    intcrorbital    constriction    14; 
.  ^R'th  of  nasals,  14;    height  of  coronoid  process  from  anirle,  ~).     Skull 
^  lar  to  that  oi'  >*imiohix  hut  with  .smaller  mastoids  and  wider  across 


'>rr 


^-orbital  processes  of  maxillary.      In  si  mills  the  lower  premolar  is 

^^^)wer  anteriorly  than  |K)steriorly  and  a.«  long  as  wide,   in  slmioftis 

^^  of  equal  width  on   both  faces  and   imich   wider  than   loiiir.     In 

•    ^** //«  the  extremity  of  angle  ol*  man<lil)le  is  prolongetl   and   acum- 

"^"^  5,  in  Mimlotux  it  is  shorter  an<l  rounded  at  the  extretnitv. 


i 
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A  malf  mid  friuale  from  White  Water  on  the  westero  a^^^^^  "^ 
Molinve  Ucsert  represent  t}i«i  sp(K-le«.     Thuy  an:  alike  in  all  i       ^^^■"P*'- 
lent  r«ri|i«(-l>'. 
II.    FeroBnsttiu*  altioolM.  ai>.  no*,  (Tyi'"  >'"■  luifi.  S  ■  CoL  Aoml.  X«i.  St^^  -— ■iiu», 

ITilla. ;  Mhii  11,-nwnUiio  Mt».,  Liilitorniu.  «npt.  K.  IWB,  n.l,  hj-  K.  B.  U^    -j^^-^'i} 

Descri|itiun. — Most  aimilHr  to  /*.  tifiarhr  and  P.  iiwrnatu*.  Jl  ^*       ' 
ing  cranially.  and  in  larger  siw  from  Mther,  lew  yellow  than  ajr:^-^^^"' 
Kiid  more  decidedly  line]   with  III airk  than  itun-natm.     Hij*  Bt-W":»*'' 
tail  equals  length  of  head  and  lKj<ly,  or  lunger,  alightly   tr^-"-"^* 
petiicillate.     Above  yelliiwTsh  hrown  tiwivily  bill   finely  lined      ^.«' •    ' 
hlackigli.        I'elage  very  soil  and  full,      Rnses  of  hjiira  ntxivr  iili,"  ■"■* 
eons  frir  three- linirtlui  their  length.     A    lawny    lali'ral   siripe  **«    '■* 
noee  to  and  including  upper  half  of  Uiil.     Dieml  lliinl  of  lull  nl  **-**  "^ 
inHKimiug  blmkiith.     Ow-futirth  of  heel  end  of  milee,  haired.    Ij^^""^ 
parte,  feel,  tore  Wg§  and  lower  edgt-  of  e»r  whitt-  t«  roots  of  |)elage=— 

Measureniento  (fmin  dry  skiu ). — Total  lenglh.  loi;  tail  vert*)!"^^^* 
77:  pendl,  !';  hind  tixrt.  "20;  ear  from  frown.  H.  Skull — Ita»5  *  . 
length,    lli;    mai>loi<l   hreadth,    12-5:  interurhital    eonatrictiuu.  ,'. 

length  of  un«tl»,  **-li ;  length  of  mandible.  111'.");  height  of  corow  •^^~ 
pn>ce«,  4*B. 

Cranially  altteoiiu  may  be  dietiiigoiBhed  from  both  ita  alliM  ^^^^^^ 

"rll  .],-lli.,-d    >>-jmr:,U .f  nudilil!  1im1I.I>-  I.el.»V.      Its  I.)«er  |>rr)„<,  ], 

is  similiii-  h>  tliiil  i.f  Mi..i-».f/H».  lull  The  i.msloid.^  cil'  llic  Imler  ai 


1893.]  XAXrKAIi  Sf'IKNCKS    OK   PHILADKLPHIA.  41 3 


OSOORAPmC  VABIATIOV  IV  BA88ABI8CU8  A8TUTU8,  WITH 
DE8CBIPTI0V  OF  A  NEW  8UB8PECIE8. 

By  SAMUEL  N.  KHOADS. 

The  recent  accession  of  three  specimens  of  Ba^imrlsf^f^^  to  tlie 
museum  of  the  Wajrner  Free  Institute  of  Science  in  Philadelphia 
makes  four  individuals  of  the  jj^enus  known  to  have  l)eeen  taken 
in  the  State  of  Oregon. 

The  first  reconl  was  made  by  Dr.  Coues  in  the  American 
Naturalist  in  1878.  This  sj)ecimen  was  taken  in  southwest  Oregon 
on  the  Rogue  River ;  the  rest  were  captureci  hv  Mr.  Cieo.  Kenzer 
near  Grant's  Pass  in  Josephine  County,  a  few  years  ago.  They 
were  mounted  by  him,  and,  since  arriving  in  Philadelphia,  two  of 
them  have  been  remounted  and  their  skulls  removed  for  examina- 
tion. 

Antedating  these,  the  most  northern  records,  we  have  the  state- 
ment of  George  (iibbe,  Es(j.,  in  tffe  Natural  History  of  Washington 
Territory,  that  in  1852  he  *' found  their  skins  quite  common  on  the 
Lower  Klamath  River"  but  we  have  no  j)08itive  evidence  that  any  of 
the  sidns  were  taken  on  that  part  of  the  Klamath  River  lying  north 
of  California. 

The  dark  colors  of  the  Rogue  River  s|)ecinien  are  commented  on 
by  Dr.  J.  A.  Allen  in  his  pa|)er  ''On  the  Sj)ecies  of  the  Genus 
Hassans^''  as  follows:  "The  extremes  of  variation  in  color  are  in 
8))ecimens  No.  11,849  from  Camp  Grant,  Ari7x)na  (E.  Palmer)  and 
No.  12,849,  from  Oregon  (A.  H.  Wood).  The  Arizona  s[)ecimen  is 
pale  brownish  gray  ai)ove,  varied  with  blackish  principally  along 
the  median  line,  caused  by  the  black  tijxsof  the  long  hair.  Below,  it 
18  pale  yellowish  white.  The  tail  iji  mostly  w hite  i)elow  but  above 
is  croesed  by  alternate  riufr-s  of  ])lafk  and  w  bite  of  nearly  equal 
breadth.  The  Oregon  sjwK'inien  has  the  prevailing  tint  of  the  dorsal 
r^on  intense  black,  quite  obscuring  the  i)r()wnish  gray  ground  color. 
l^low,  it  is  strongly  brownish  yellow,  (lee|)est  on  the  throat  and  chin. 

^  Bassaris  of  LichtciiHtcin.  1S27   (IXIO)  |n»'o<rui»i»<l  l»y  litis'iaris,  ilubiicr  1S1«{. 
StH-  SHeiicr,  Vol.  ».  1H87.  P.  51H. 
».\rt.  XVIII  Bun.  r.  S.  (i«'«.l.  Sur.  Terr.  1S7». 


wk  above,  the  whitf  l)eirig  niiMtly  lmlf-riti){8  wn- 


riiie<t  to  lli(^  lower  surtnce.  TIihw  two  specinieiiB  accord  with  the 
[twulinr  pitnsm  of  neogra|>hiwil  wlor-variatioii  c^iintnnnlr  chunM-lw- 
iziiig  the  mnmriialit  mid  liinU  ol'tk'  two  regions  in  questiou.  Should 
ihe  Orepoii  specimen  liere  de^rilwl  jmive  to  indiirute  ihe  nvi>nig« 
(•(iiulttiou  (if  the  species  aloug  the  Pad  tic  coast  to  the  DorthuHnl,  tat 
srtiina  pn)biible,  the  form  there  jirevniling  iimy  reijnirr  to  lie 
viirietally  liiKtiuguished  iiuder  the  uame  niplor  iWrd,  ihia  iiaiw 
ihmhileiw  referring  to  the  Pacific  coaet  furin  tts  airendy  pxpluincl. 
I'ive  spei'iniens  fnim  near  llie  Koiitheni  Ixintcr  of  Texas  njtree  in 
l>eiii^  rather  dnrlier  than  Ihe  Ariwjua  H]u«inifn  imd  present  only  a 
mixlerate  mngi-  iif  ii)U)r  varialiiHi." 

Th*  three  addiliuua!  Bpecimena  from  (:raiil'»  Pas*  sulfideiilly  mm- 
Hrm    the   iwlor  elmraelcr^    allndeii    lo  hy    Dr.  Allen  lo  make  Uie 
c|ut«itioiJ  of  sulisppi'ifio  separation  wurtii  careful  eoDsiderntion.      With 
ihUinvieiv  I  have,  throngii  the  ooiirteay  of  Mr.  K.W.  True,  secured    | 
ihf  loan  of  the  SniJthsonian  Institution  series  ot  BnmiriM-n*  aitufnt.    \ 
The  ernKS  (KinMMlM  of  ei^lileeii  ^{M-cimenK ;  of  lliriv  the  majority   aiv    i 
hiiiitera.  or   Hal    ■kini',    lackin);  shiills,      Skulls   accompany    eittht, 
mensiurements  and  data,  five,  and  the  «hole  wrien  is  lal>ele<l  niih  ihe 
I.K-nlity  of  nipt  II  re. 

Itefiilf  these  and  ihc  Oreji'in  !'|iecinieiii'.  J  have  examined  four  in 
the  mti8i;iirLi  uflhe  .\cadeiiiy  of  NaliirHl  S'ieiuvs,  iiiakinfr  a  tofal  of 
tweiily-live.  Among  lhen>  is  ihe  ty|)e.  Aw  and  skull.  ..f  lluir-fs  ■  U. 
miilirr.'  A  most  viiliialile  im<l  ini|>or1ant  adiiilimi  to  the  series  con- 
sists in  a  sel  i.f  fivf  I  :>  ^  s.  :>  ?  =•  and  I  jnv.  g  i  tinelv  i.re|>are.l  skins 
iiml  skulls  from  Cu.Triava.'a.  M..relos,  M.-xic,.,  taken  in  INit:.'.  hv 
Mr.  P.   1,.  .loijy. 

Ajiarl  from  their  ex.'llHit   prc-^TViition  and   tnll  .lata    the.-e   s|>e.'i- 


I*  tilt-  hahilal  of  11. 


iir   miagniHtiou 
nd.  »hile   il   is 
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8out;li  of  the  twentieth  parallel  in  those  early  days,  direct  evidence 
is  ^^KTSinting. 

!^ut  we  have  in  Lichtenstein's  conscientious  description  and  plate 

of  €M^idu$  in  Darstellungen  der  Saugethiere  der  zoologische  Museum, 

(1S27-34,   pi.   48;  so  exact  a  reproduction  of  the  peculiarities   of 

the    Cuernavaca  specimens  taken  by  Mr.  Jouy  as  to  leave  us  in  no 

'"easonable  doubt  that  the  tyj)e  of  aAfuffm  came  from  southern  Mexiw). 

I-«ic:?l^tenstein's  description  makes  no  allusion  to   variations  from  the 

^y|3^  in  the  numerous  examples  at  his  disfKwal.      If,  however,  we 

^^^■^^^pare  therewith  specimens   from  northern  Mexico  northward  we 

"■^<i    au  increasing  departure  from  the  characters  assigned  to  typical 

^'-^^  ^^  tus  until,  in  the  Oregon  examples,  we  have  a  form  to  all  appear- 

'•'iiczj^ig  quite  distinct. 

I^  is  quite  proper  that  the  two  should  l>e  sejmrated,  perhaps 
*l^^^<:?ifically,  though  there  is  some  probability  that  a  complete  series 
^^'*  ^  1  insensiblv  connect  the  two  extremes,  v^uch  cranial  differences 
*^®  Xl  have  detected  ipay  all  c(mie  within  the  range  of  individual  and 
graphic  variaticm.  At  any  rate  the  skull  series  is  too  incomplete 
y^et  for  a  decided  answer. 

I  n  either  case  the  question  arises  as  to  the  tenability  of  the  name 
^^M-^tor*  for  the  northern  form.     It  was  originally  proix)sed  for  a 
^^^fic  Coast  species. 

Ihe  value  of  the  name  is,   in  the  first  place,  lessened  by  the  fact 
*^^^^  it  was  applied  to  an  animal  escaj)e<l  from  confinement  in  the  east 
**8Uppo8e<r'  to  come  from  California. 
"T^he  distinctive  characters  assigned  to   'raptor'  by   Baird  are:  a, 
^^11  number  of  black  rings  on  tail  and  of  greater  extent  compared 
t  h    white    rings ;    />,    black    rings  nearly   complete   below ;  c,    no 
^  ^^IPerence  in  colors  of  remaining  parts  of  ixxly ;  r/,    ears  decidedly 
^ler;  e,   cranium  broader,  more  constricted   behind   jx>st-orbital 
;  /,    temporal    crests  closer  together;  y,   j)teryg()ids  farther 
irt;  h,  ratio  of  greatest  breadth  to  length  68  to  100  instead  of  59, 
in  a  female  from  Texas.     Dr.   Allen    has  shown,  and  the  series  in 
»^   pofisession  verifies  his  view,  that  those  cranial   differences    are 
mntable    to  age,    sex  and   individual   variation.     The    skull    of 
h:^oior  is  nearly  duplicated  by  No.  35,254  from  Texas.     I  find  that  in 
ly  one  respect,  the  relative  witlth  of  wliite  and  ))hick  tail- rings  does 
'*iird*s  diagnosis  as  given  alK>ve  apply  to  the  Pacific  coast   form   as 
^^'^Utrasted  with   those   from   Texas.      l\ut    even    in    this    particular 
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typical  li.  <Muhi»  us  very  vnrinble,  1  thfiivfon:  [tropuee.  for  t_-~^^  1 
HHMturisk  of  Nonbern  Mexico  am)  the  Uniteil  Statn  the  ttamr-^^'^^ 
Hamtriaefi'  utrialu*  ^ri""""-  rtlmiiid  tliesx'jlllud  (uri(fiiit»r  tlip  I'tiiC— '"" — ^  | 
Siatea  aoil  nurtbem  Mexico  |ipov«  a  liiatim^  8i>«c.ie8,  rhe  HiiiaU.  da  -  ''I 
(uinM  torm  from  luirthitru  (California  iiunliwar<l  (mil  of  (Antral  a^^^^""^  ' 
M)Uttierii  I'alifoniia)  should  be  made  a  siiti-a{m-ie«  oi  Ji>n-iiM.      In  |||  -^^^  ' 

i-aee  \t  »\ttiuU\  \x!CkIM  U'lmirinriii'  jtiii'ii"  oretfoiiu'.'     Il    is  [wwil^^"^^''''  | 
that  Dr,  Merriani  luis  eiioii>!li  maitriul  in  his  ciiWody   lo  d«cii)c  itfS^^^'^ 
i|U(«tioii  al  an  oarty  <lat«. 

tki  far  tu  llwy  may  now  I*  dialiii^iiished.  tlie  Civet  Calw  licl»mj;ii^^^^^" 
til  [he  iiidiilii'  ^'ruiip  are  (-Imrni-lttrimil ; 
1,    BuuriiiDl  ailutiu  I  l.ii'li),) 

|)e«cri)ilion. — Si/«  lurife,  fur  wntil  aud  htiinh.  Tail  veriebrr  ^'  ^* 
lonirer  than  head  and  i>ody.  14  to  IS-riupwl  exHusive  of  lijt.  lilncP-^*""* 
riiiiraWlo"  iriierniiiUiii  l)y  n  brood,  cuntiDuoud  iiieiual  liaiid. 

[■p|ier  jmrifl  of  body  imitonii  blackish  jrray,  ulteii  liuged 
jialcfiilviHii"  iiti  Bidex  of  nmip  nnd  l>elly,  the  Wach  hairo  of  thedunwB 
re^on  di8a[i|K*arin(i  laterally.  I'nder  paria  clwir  gray  with  dirty, 
pale  yellowish  siiHuKion.  riidcriiir  ond  root*  of  hair«  aahy. 
rouudish  s[tot  alwve  the  eye.  a  larjier  oue  lieueath  it  ond  a  semilutiar 
H}»t  at  the  eutraiim  of  car,  white.  Top  of  head,  forehead,  baod  ' 
nroiiud  nwe  and  boW  of  hind  feet,  blackish.  Kkull  large,  atronir* 
iiii'i  iiiiL'uliir:   /yt;iiiiijilii'   tl)s«:i'   «idi-jiu<i  rlee|):   inwr-orliital  |)r(H'esses 
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l>ased  OD  the  four  adult  skulls  of  the  Cuernavaca  specimeus.     The 
variability  in  the  width  of  the  pter}'^goid8  is  striking,  the  two  female 
skulls  showing  the  greatest  width  in  this  respect.     In  one  of  them  it 
is  nearly  as  great  as  in  the  skull  of  '*  raptor.  "     The  same  variability 
is  seen  in  Jitivnit,  but  in  two  instances  the  widely  separated  pterygoids 
are  present  in  male  skulls,  showing  the  {)e(^uliarity  has  no  sexual 
significance.     In  two  of  the  Cuernavaca  specimens  the  upper  termi- 
nal fourth  (127  to  loO  mm. )  of  the  tail  is  wholly  black,  the  remain- 
der about  equally  white- and- black- ringed  above.     In  this  variation 
there  is  an  approach  to  xumichntHti  but  the  color  of  the  under  side  of 
the  tail  in  ndntm*  is  in  quite  the  op(X)site  direction,  l>eing  as  broadly 
^hite  as  in  any  examples  oi'JiavuM. 

In  general  terms  *n*tutu>*  may  l»e  distinguished  from  jiann*  by  its 
greater  size,  light  gray  colors  of  uniform  distribution,  the  total  lack 
or  slight  trace  of  fulvous  admixture,  paleness  of  the  fur  at  base  and 
^he  scantiness  and  harshness  of  the  ()elage. 

S.    Baftaritont  aitutut  flavni,  siihsp.  nov.    (T.vp<'  \n.  972  Vo\.  Acadnny  of 
Xatural  S<'ienceH  of  Phila. ;  TrxHs,  1801,  col.  by  I)r.  Hecnnanu). 

Description. — Size  smaller;  fur  long,  full  and  soft.  Tail  verte- 
l)Re  somewhat  shorter  than  head  and  l)o<ly,  tail  14  to  IH  ringed 
exclusive  of  black  tip,  the  black  rings  often  nearly  encircling  it,  (in 
the  Oregon  series  the  three  terminal  black  rings  completely  encircle 
tail).  Upper  part  of  l)ody  blacki?h  tawny,  blackest  medially, 
yellowest  laterally.  Top  of  head  and  neck  like  middle  of  back. 
Tnder  |)arts  tawny,  lightest  on  throat  and  neck,  underfur  and  n)ols 
of  body  hairs  everywhere  sooty.  S|K)ts  above  and  below  eyes  and  at 
entrance  of  ear,  tawny,  the  blackish  markings  of  face  indistinct  or 
obsolete. 

Skull  smaller,  rounded,  tiie  zygomie  relatively  narrower  pos- 
teriorly, postorbital  prociesses  relatively  wider  apart,  closely 
approached  posteriorly  l)y  tiie  forward  development  of  the  brain  case 
the  temporal  bone  widening  suddenly  at  or  near  this  point  and 
rarely  showing  the  waist- like  configuration  of  axtufux,  rostrum  short 
and  tapering,  the  canines  lying  well  within  its  contour  as  viewed 
from  above,  sagittal  crest  absent,  canines  less  sukuite,  groove  disa(>- 
pearing  in  Oregon  s|)ecnmens. 

Meaaurements.— Total  lengtii,  6M0  to  H()();  tail,  804  to  :J^^0; 
hind  foot,  55  to  60 ;  size  of  ears  undeterminable. 

Skull. — Total  length,  SO,  greatest  breadth,  50;  intcrorbital  con- 
striction, 20;  tip  to  tip  of  postorbital  processes,  »50. 


Tlie   range  iu    the    varialiun    of  bxleru&l   i;Iiara<'It!ra  miiuii^ 
Basearixks  Irom  uortheru  Mexico  aiiri  ihe  I'uiteil  StAtc^  exclu^ 
ihe  Ore^oD  sjiecirneus,  is  not  Kreal.  hul  variatiun  in  the  nixe  and 
[HirtiuiiB  of  (lie  .skull  in  tuiinmlfl  of  tlie  same  a^x  oii'l  mix  Yrii^ 
slnted  locality  (Texati)  is  ]>er[)lexill^^  ^eeniint:  to  coniiect  fini-iit  ^ 
lypitnl  aaliilll'. 

Color  cliaracters  aii<l  body  luM^urcineiila  on  tli«  other  Immi 
euiiAlniit  t-uiiiifrh  In  intfthlinh  iheir  title  tii  oeimrntt?  B{incilii-  nink. 

^me  crHninl  poinis  ««iit  lo  wiilirn]  this  vieu,  the  molar  ileuii 
of  tlie  two  fonntt.  however,  is  iileiitit«l.  A  Iiona-tide  (.'alifbrtr:: 
><|iecimeii  is  ns  lipht- colored  or  lighter  Ihnti  Hainl's  peeudourn  - 
uiie.  the  latter  (Hlitiet;  auk- ulniiii  ou  our  iiotice  cunsiats  in  its  l~~ 
rinriiel  Hhnrriit;  the  ERine  ohiiracterisltir  tawny  tweii  in  ilarkeet  Te~i 
examples.  The  ]i;;lit  hwvA  ('Ain|)  (iraut  Rfieciiiien,  iiieiitioue<1  <<t>C' 
ciV.  )  I)y  I)r,  Allen  is  to  all  respei'W  only  a  small,  pale/'irim. 

The  Orcein  Merien  on  the  otlier  haud   an-  almost  a»  ditter^ 
externnlly,  from  average  Texa?  aVmn  m  the  latter  are   Iroin  t 
'imIiiIuh.     The  diminutivp  size,  hrowiiish   hlai'k   iiilor,  neJirly   IiIm 
upper  tuil,  mmplet«uess  of  the  terminal  black  riii^  inexially,  e- 
are  sulwjiedlic  eharacter«  apparently  w}ianiting  ui''tjmiiii-  troni 
nearest  foiifrenere  in  the  United  States. 
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OH  SOME  LEECH-LIKE  PARASITES  OF  AMEBIGAN  GBATi'ISHES. 

By  J.  PKRCY  \t<X)RK. 

In  1851  Dr.  Leidy  described  in  the  Pr(K«e<lings  of  this  Academy 

th€*      external    characters   of   Anfarohde/lu  phlluflelphica,     which    lie 

foiii^ii  occupyiujr  generally  the  exterior  of  (\imbantx  fMirtonli.     This 

tint  was  quoted  in  full  in  the  Syno|)8i8  of  American  Freshwater 

les  published  in  1874  by  Verrill,  who  adds  no  okservations  of 

"'8       own.     Other    than   these    the    writer    is    acquainted    with    no 

P*^*  l>li8lied  accounts  of   American   Discodrilidtt'    (Vejdovsky).      At- 

^■"^-c^rted  by  the  peculiar  structure,    the   uncertain   affinities,  and  most 

*^*       5*11,    by  the  remarkable   variability  of  these   |)arasite.s,    a  score 

^*        scoolo^sts    have    been    led    to   contribute   to   our    knowledge  of 

^H^     Euroj^an   forms.      The  question  of  the  s|)ecific  distinctness  or 

*^*^^^y  of  the  several  forms  which  take   up  their  al)ode   on  A^ffarns 

■^"^  ♦-"io/iV^/x  has  led    to  considerable  discussion,  which    has    not    vet 

*"^*^^:5hed    a   definite   settlement.      Veidovskv    l)elieves    the  three  or 

*^^^  ^^  forms  which  have  l)een   described  as  distinct  S|)ecies  to  l)e  but 

^^**^eties  of  one  extremely  variable  species — a  view  to  which  a  stronjr 

^i^jwrt  is  lent  by  the  elalwrate  tftbles  of  variations  prepared    by 

^  ^^igt.      Whitman   has  found   living  on  the  crayfishes  of  Japan    a 

.^^^^  51ar  multiplicity  of  forms,  which  have  been  regarded  as  constitut- 

^=5^    three  distinct  S|)ecies,  but  whi<*h  have  not,  the  writer  believes, 

^^^^D  described. 

it  now  appears  that  our  American  crayfishes  likewise  carr}'  about 

*^li  them  a  heterogeneous  burden  of  leech- like   parasites  (or  mess- 

^^.tes?).    Our  common  (\imbarns  harfoin'iy  for  example,  is  affected  by 


least  four  forms,  which  are  easily  distinguished,  and  which  will  \ye 
described  assjiecifically  distinct.   Other  and  different  forms  have 

n  found  by  the  writer  on  ('.  njfi)}!.^  and  on  C.  which   in- 

^^bits  the  larger  mountain  streams  of  wcistern  North  Carolina.  These 

*^ing  the  facts,  the  writer  thought    it  well  to  present  tor  publication 

^Me  present  short  account,  wliich  is  entirely  j)reliminary  to  a   more 

^mplete  discussion  of  the  structure  and  affinities  of  these  Annulata, 

the  first  instalment  of  which  will  soon  ap|)ear.     It  is  hoped  that  this 

paper  will  serve  to  direct  the  attention  of  zoologists  to  this   neglected 
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uroiip,  aii<l  lead  to  the  coUectioD  of  the  uumerous  ibrnis  which  it 
seems  reasoiiuble  to  siippoee  must  attach  theiiiselvee  to  the  budien  of 
■iiir  many  species  of  crayfish.  The  uiouogniphic  study  ol  auch  a  i 
^^roup  ns  this  would  diiitbtli«s  furnish  u»  with  data  of  ^reat  value  !■ 
the  eoiisideratiitii  of  oiir  theories  of  varialiou.  The  writer  would  be 
esgieciatlv  iudelited  to  anyone  wlio  will  Uiiidly  furnish  him  with 
materia]  collected  in  other  localitiee  or  from  other  ttpeciee  of  craytieh. 

Regarding  the  specific  distinctness  of  the  tbnnB  here  descrihwl  it 
may  l>e  said  that  the  writer  has  exaniiued  several  luuidred  specimena 
ranging  in  size  and  age  from  individuals  joit  emeixed  from  the 
cocwon  to  those  of  the  largest  dimensions,  aud  while  each  s|>ecies  ex- 
hibits a  considerable  range  ol  variation  (which  will  form  the  subject 
matter  of  a  sub§equent  fiaper),  no  importaot  transitinuni  tbrms  haTe 
lienn  discovered,  the  diagnostic  characters  here  given  being  main* 
tnined  uitb  aa  niucli  constancy-  ns  is  usual  amongst  closely  allied 
animal  apetiefl. 

Kveu  should  the  views  of  Vejdovaky  aud  Voigt  prove  to  be 
correct  for  the  European  species,  which  neems  prtiliable,  this  would 
in  HO  way  aHeci  the  status  of  the  American  tbrnis :  for  other  casee  a« 
ii'il  wnntiuL'  where  a  irrmip  of  BiiinialH  which  in  one  reinon  i? 
representeil  by  a  siiigle  variable  fi^cies.  in  another  has 
specilic  re]»reseulalives.      Tliis  wtiuhi   then    be  only  anoi! 
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TLe  four  species  of  BrancJUobdella  here  considered  a^ree  with  one 
aootlier,  and  differ  from  the  European  species  (B.  mrians  of  Voijrt 
s=s  JB.  (uto^Tt  Odier,  -^  panmta  Braun,  +  pentodotita  Whitman,  + 
h€jr€>4onta  Grulxjr)  in  the  possession  of  two  pairs  of  vasa  deferentia, 
lit  the  fifth  and  sixth  post-cephalic  segments;  while  B.  ra/vViM,  as 
<ie8c?Tibed  bv  Domer,  whose  account  I  have  not  seen  corrected,  has 
but:    one  pair. 

O  ur  four  species  group  themselves  somewhat  naturally  in  pairs.    H, 

P^*  i/^^delphmi  and  B,  illnmhiafa  agree  in  the  terete  cross-section  of  the 

,  the  posteriorly  directed  i)Osterior  sucker,  the  common  external 

ing  by  means  of   a  vesicle   (which    is    pulsatile   in    B.   phUu- 

him,  at  least)  of  the  anterior  pair  of   nephridia,  and  the   unlike 

of  the   dorsal    and    ventral  jaws.       B.  piilchem'ma  and  B. 

^**'^^^Mhilia  agree  in  having  the  Ixxly  depressed  and  more  or  less  laterally 

^^^^F>«an<ied    posteriorly,   in  the  ventral  <lirection  of  the  face  of  the 

**-*^^i^er,  the  distinct  external  openings  of  the  anterior  two  nephridia, 

^''^^^      the  similar  dorsal  and  ventral  jaws.      The  second  group  is  much 

^^**^i  closely  allied  to  the  European  forms. 

"^^  "**. ehiobdella  illnminata,  sp.  nov. 


ig.    la.,  Plate   XII,  external  outline  of  the  animal  of  ib<  usual 

ng  form,  showing  also  the  outline  of  the  alimentary  canal,   the 

'^  *^^<npal  trunks  of  the  vascular  system,  the  series  of  clear  glands  of 

^^        right  side,  and  the  common    nephridial  vesicle  oi)eni!iir  to  the 

„        ^--^sa^rior  on  the  dorsum  of  the  third  ])ost- cephalic  segment,  x2.'),  drawn 

^"^^"^n  a  living  pecimen.     Fig.    l/>,  the  two  jaws  in   normal  relative 

^"^^  ^ions,  x4()0.     Fig.  Ir,  outline  of  a  co(xx)u,  x4r). 

his  species  has  l)een  named  iUinn'nmtd'wx  M\mou  to  the  double 

of  clear  glands  which  in  mounted  sj)ecimeus   viewed  by   trans- 

^"•jed  light  appear  like  rows  of  pale-lighted  lamp. 

l^Body  very  slender  in  ccmiplete  extension,  but  robust   in   contrac- 

^*"^  ,  tapering  from  the  seventh  segment  very  gently  toward  the  head, 

suddenly  to  the  |X)sterior  sucker ;  terete  in  transverse  station   in 

reruns.      Bi-annulation  of  segments  very  conspicuous  throughout 

entire  length.     Posterior  sucker  sinall  an<l  weak,  on   tlie   same 

c  as  the  body  segment.      Head  snmll,  slender,  and  elongated:  the 

^^-^^troral  part  distinctly  bi-annulate.      Li|)s  long  and  weak,  of  nearly 

^^Mal  size;  ridge^l    within   by    longitudinal   folds.      Mouth   o|x»ning 

I  ^t.h  its  longest  diameter  transverse.      No  circuiiioral  or  other  hairs 

^^Ve  been  detected  in  tiie  adults  oi  tliis  sjH'cies:  and  in    the   young  a 


i'i'i  I'KucKKIiINOS  OK  TIIK  ACAIiKUY  OK  [18    ' 

sint:le  !<tiiall  IiiliilIi  in  the  meiiiuu  region  of  eot-h  lip  is  all  that  t 

Tlie  junt)  htv  reinarktihle.  Hiiil  althoii;.'li  lar^^e.  are  iuumspicautif 
nil  KMuiiiit  ut' their  iraiis))arency  niiil  Ittck  iit'  tvlor.  On  llie  iIutur) 
mie.  uliicb  i9  much  the  lartrei',  u  hi^h  nieiiiiui  rid^re  k  il«velop«<l, 
ivhich  hears  three  strong  leetli,  the  [xtinls  ut'  uhich  are  direcind 
inmleriorly  (dowu  the  throat).  The  veiitrAl  jaw  in  shaped  like  »  l' 
fH(-h  limh  of  whi(;h  ih  bent  out  of  the  roninioii  plane  into  a  iMJOmeraiiitc 
shitpe.  The  aa^le  of  the  boiinieraii^  un  each  side  is  uppermost  and 
l>earB  a  ver>-  atruii(;  ciirverl  luuth.  the  two  houriilIn>r  n  deep  ^rrouve 
which  a^'coraraodates  the  liorsnt  dentiKerous  ridfie. 

The  stomach  is  com|)aratively  Hmall.  and  liehitid  it  llie  eveulr 
liihuiar  iottatiue  is  tliniwti  into  too|«,  wliii^h  liwwme  more  olivk 
with  the  ffpeater  de^rtw  of  contraction  of  the  atiinml. 

In  connectioD  with  tlie  vnt-ciilni'  Hyatem  is  ilevelu[)ed  a  remnrknlilr 
shallow  eiuuE  wliich  covers  almost  tlie  entire  surface  of  the  alimeutury 
canal.  This  presents  dorsal  and  ventral  longitudinal  en  large  men  tii 
into  which  the  princi|)al  vascular lrunk»>  are  received.  Thee: 
vascular  surtiice  with  the  cuutaine<l  lirif^hl  red  liloud  thus  preaeuteil 
srivee  the  animals  a  delicate  |iinkish  hue  which  distinguishee  living 
iiidividualH  at  a  glancf  fnitn  the  ulhcr  !'|iei-ie!'  hi^rcin  dcscriltt-ii. 

In  each  ot  the  nine  |nM-ce|ilmliL-  .tef;tnenL-^  is  ii  |>air  of  jicculiar 
translucent  glaniluhir  Uxlies  cimi|)ONeil  nf  hii^  tnicleutc<l  ceils,  and 
ciiuimunicalinj.'  with  the  exterior  Ity  slender  ductji  having  venln>- 
hiteral  ojieuings. 

The  aiit*Tior  two  nephriilia  o|«>u  into  ;i  i,'i)urd-shii|K'd  vesicle  having 
un  o|)eiiiii^'  to  the  exterior  iti  tlie  iiiid-doi-siil  region  of  ilie  major 
.innu1n)<  of  the  lhir<l  ^gment.      The  s|H'riiiiithecH  i.i  sjiort,  cvlimirical 

i-iiiviite  Hiiii  curvcl.  The  siierniiiihcca,  |H-iiis.  ovaries,  |)iisii'rior  pain-il 
ncphridia  and  anus  o|ieii  rcs|iectively  ou  tin- liflli,  sixth,  seventh.  ci;:hth 
and  uimh  |Kist-<-<'|>ha1ii'  segminils.     jx-ngtli  of  full  gnmji  individnal>.  4 


I 
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chamber  of  nearly  one-half  of  the  larger  individuals  of  C,  haiionil 
that    I  have  examined.     It  appears  never  to  leave  the  liranchial 

chamber  during  the  life  of  the  cravfish,  except  at  the  time  of  moult. 

The  eocoons  are  found  throughout  the  year  attache<l  to  the  hranehial 

fiJameDts.es|)ecially  the  inner  ones.    Philadelphia,  Pa.  and  Watau^ 

^'V>- ,     ^orth  Carolina. 

^-  pii.leberrliiia,  »p.  nov. 

I^i^.  2cf,  Plate  XII,  outline  of  the  entire  animal  as  seen  from  the 
**'<i^*  showinji:  the  adhesive  organs  on  the  eijrhth  and  ninth  segments, 
^-^•'^-  Fig.  26,  the  same  spec*imen  from  the  dorsal  a8{)ec't,  with  an  outl 
>»ie  of  the  alimentary  canal,  x28.  These  drawings  are  from  a 
'^^^i  «m  sized  preserved  s|)ecimen.  Fig.  2r,  one  of  the  jaws  of  the  usual 
fori^^^  x200.     Fig.  2^-,  a  cocoon,  x4r). 

riie  l)eautiful  transparency  of  the  anterior  se-gments,  which  enahles 
one  t:o  see  with  great  distinctness  the  internal  organs  of  that  region 
^'^•^jtJrcsted  the  name  given  to  this  s|)ecies. 

'orm  rather  stout,  the  hody  depressed,  es|)ecially  in  the  posterior 

t<->n.     The  segments  increase  regularly  in  width  to  the  seventh, 

^^  «iC5h  is  the  hroadest;   and  l)ehind  which  they  rapidly  narrow  to  the 

'^^^''^^-Qhulum.      £ach    |K>st- cephalic   segment   con.sist8  of   an  anterior 

^""^^^r  and  a  posterior  smaller  annulus.     The  ventral  surfaces  of  the 

f^^*"^th  and  ninth  s^ments  are  strongly  flattened,  and  each  l)ejirs  on 

Extreme  lateral  margins  a  cup-slia|)ed  adliesive  organ,  into  the 

^*^  ^Tal  depression  of  which  a  conspicuous  gland  o|)ens.     These  arc 

**^^^ted    ventralward    and  doubtless   serve  as  accessory  organs   oi 

^*^chment  to  aid  the   rather  weak  sucker.      Those  on   the  eighth 

7*^&*'irient  are  usually  the  larger,  hut  a  considenihle  range  of  variation 

^3chihited  in  this  res|)ect.      Tlu»  structures   become  pro|x)rt  ion  ally 

^*>arer  and  more  conspicuous  in  older  individuals. 

Fhe  head  is  urn-sha|)ed,  slightly   longer  than   l)roa<l  in  preserved 

^^^^mens,  and  its  greatest  width  less  than  or  just  e<jual  to  that  of  the 

^^t  ho<ly  segment.      The  breadth  of  the  hea<l  varies  greatly  with  the 

^^lan'ee  of  contraction  of  the  «|K*einien,  but   in  the  living  individual 

'^iM'ays   appears  narrow,   and   to   form   part   of  the   generally   even 

^^l^^ring  outlines  of  the   Ixnly,  never  abruptly   expanded  as  in    f>. 

^^^Mfnhilift.      The  oral  region  is  separated  from  the  cephalic  region  by 

^    deep   constriction,   which    completely    encircles    the    head.       The 

*^outh  is  enveloiwd  ])y  a  pair  (doi-sal    and   ventrah  of  <listinct   thick 
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rnii8ciilitr  li[)B,  of  wliicrli  the  ilorenl  one  ie  the  larjrer  atul  dnH>jn  diivtii- 
M'ard,  [tartiitlly  eiiulmiDg  the  ventral  li|i.  EbcIi  pmiente  a  eli^ht 
tiiediflii  eriiar<niiatiuu.  but  is  otherwise  entire.  Tlit  \if»  uuil  heml.  ea 
well  as  the  sides  of  the  iirintipal  tiiiniili  of  lh<>  l>o<ly,  ure  provided 
Hilh  a  friu<;e  uf  delicnte  hairs.  Muuth  upeiiiiig  imarly  circular,  be- 
tween the  parlecl  lips. 

The  jaws  are  small  and  iiit.-()iiepicuuiiB,  in  adult  8ptH;iiiieiiB  iem  tliau 
iine-tivelflh  of  the  width  of  the  head,  and  of  a  pale  Imiwti  or  amhnr 
pcilor.  The  rounded  hnee  liears  ilirt*  teeth,  of  which  the  larger 
lateral  ones  are  Btout,  cnrved,  and  divergem,  while  ihe  emnller 
median  one  ie  straight  and  sharp- fxiiiileil.  The  v  a  nations  in  thejatrs 
invoUe  frequent  uusvni metrical  de\elopnient  of  the  teeth.  The 
dorsal  and  \eutnil  jans  arp  similar  and  both  are  h\«d  op|X)sitela  iJie 
uiiistnction  I)ehiud  the  1i|>e,  the  leetl)  tiem;;  direLled  inward. 

The  straight  alnneiitart'  canal  ii  slronpU  sacculated  in  the  seoond, 
third  and  foorth  segments,  Itehind  which  il  i»  narrow  and  dinwt  in 
ltd  coutw  fj  the  anno,  which  u|wni^  on  a  I'Ught  papilla  on  iho  dorsal 
nide  of  the  ninth  segment. 

The  greater  part  of  the  hody  iaMl\  of  the  httli  and  sixth  tvgiamW 
is  tilled  with  testicular  celU  in   varinu"  stairea  of  development :  iind 
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Cocoons  of  this  species  are  almost  spherical  and  are  borne  on  short 
stout  stalks.  Usually  they  are  attached  to  the  broad  surfaces  of  the 
body,  i,  c,  the  sides  of  the  carapace,  inner  faces  ol  the  anterior 
abdominal  epimera,  and  the  sternal  face  of  the  tail  fin. 

Length  of  cocoon  without  stalk '46  mm. 

The  adults  are  found  attache<l  almost  anywhere  on  the  exterior  of 
the  crayfish  but  more  especially  on  the  tergal  surface. 
Watauga  Co.  North  Carolina,  on  ( 'ambariu*  bartoniL 

B.  initabilia,  sp.  nov. 

Fig.  3a,  Plate  XII,  an  unusually  large  individual  seen  from  the 
ventral  side,  showing  the  outlines  of  body  and  alimentary  canal. 
Drawn  from  a  living  individual  in  nearly  full  extension,  x25. 

Fig.  36,  and  3c,  two  views  of  the  jaw^s,  x200. 

Fig.  3e,  a  cocoon,  x45. 

The  constant  movements  of  the  lips,  and  the  varying  form  of  the 
head  and  segments  succeeding  it  during  the  life  of  the  animal  make 
the  name  instabiliuy  the  changeable,  most  appropriate. 

Body  in  a  state  of  contraction  very  short  and  stout,  the  ()osterior 
four  s^ments  forming  a  flattened  disk- shaped  expansion  which  is 
scarcely  longer  than  broad  ;  the  first  four  Ixxiy  segments  are  much 
more  narrow,  but  increase  somewhat  in  breadth  to  the  fourth,  pos- 
terior to  which  the  increase  is  very  rapid  to  the  seventh  ;  the  eighth 
is  slightly  narrower  and  develops  lateral  wing- like  flaps,  which, 
sloping  ventralward,  bound  a  decided  ventral  concavity  in  this 
r^on ;  posteriorly  they  embrace  the  sucker-bearing  segments.  The 
bead  and  anterior  segments  are  terete.  Under  normal  conditions  the 
large  head  is  considerably  broader  than  the  following  segments, 
which  form  a  neck- like  c*onstriction,  to  wiiich  the  head  is  attached  bv 
a  very  mobile  fold,  forming  a  distinct  aniuilus.  The  emarginated 
lipe  are  slightly  crenulated,  and  forni  an  almost  continuous  muscular 
thickening  around  the  mouth.  The  {)ost-oral  constriction  is  well 
marked,  but  not  so  deep  as  in  />.  puh-herrimn.  Numerous  short 
stiff  hairs  fringe  the  lips  and  head,  and  in  young  individuals  are 
present  on  the  body  segments  also. 

The  dark    brown  jaws   are  provided  with  four   strong,    curved, 
conical  teeth,  which  diverge  slightly  ;  the  outer  pair  are  symmetrical, 
the  left  tooth  of  the  middle  pair  is  much   larger  than  the  right ;  this 
28 
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heinj;  tlie  case  iu  liolh  jawB  in  nearly  all  of  the  many  specimeiL^*       " 
amiued. 

Tlie    aeetal)uluni    resembles   that   of  B.     ptilchei-rin 
directed  ventralward.     lis  diameter  ia  greater  than  that  uf  tlie       - 
or  aewjdd     body    segments.      Bi-anouiation    is  couspicuous  ou 
uiiterior  four  post- cephalic  segments  only. 

The  alimentary  canal  is  strongly  sacculated  iu  the  fourth  and    ^ 
segments.  In  the  sislh  is  pushed  to  the  left  aide  hy  the  developix-^ 
of  the   atrium    (this   occurs    in    adults    only),   iu    the    sevcutba 
ibrowu   iiito  a  complete  double  transverae  loop  which  passes  fir^' 
the  rigtitaud  then  to  the  left,  and  finally  passes  directly   to  the  m-^ 
in  the  uiuth  body  eegmeut.     The  spermatheca  is  very  small  and 
conspicuous,    while    the    penis-sac   is  well   developed,  i 
a  long  vermiform  appemlage  (atrium)  which  forms  a  loop  dors 
over  and  around  the  iut«etine.     Sexual  and  nepbridial   openings^ 
in  B.  jmleherrirna. 

In  contraction  the  body  of  this  spedcs  is  sliaped  like  a  sb^^^^^^^^ 
handled  raquel ;  iu  extention  it  has  the  outline  of  an  Indian  club  ir  ~ 
dorsal  and  ventral  views. 

Length  of  mature  animal 5-5   mm. 

Maximum   brwlib 1-3 

Diaiin-TtTof  arotubiilinii -5 

TniLLsvei-se  diimietiT  oljiiw •I)4«  •• 

l.ci.gth  i.fco<-oou  vvithi.iir  i>e.lirU.  .     ,     .  :!:>      ■■ 

fr.-<nu-iitly  i.ri.vided  with  uti  !i|)ical  til>rous  tuft.  Tbey  are  iiivu^  " 
iil>ly  aliadifil  !x«  the  txtont  uf  my  expfrieiii*)  to  the  |uilniar  suriii  -"^ 
oftlu' |)r<i|).)ai[,-  nf  tli>'  iirftH  cbfliu.  Tlie  animals  tbeniselves  a  -^ 
liirirely  r.>rri,'i.-.l  in  tlioir  distrihiitiou  to  llie  same  setrments  of  tl^ 
limb,  luiil  an-  iiMiiiljy  u>  Ik-  linnnl  in  numbers  clustered  at  ibe  Imisbo— "^ 
of  tlie  jiim-en'  lo  wbirli  [Hisiiimi  the  tonii  of  the  Iwdy  gieculiarl  •■^ 
in  lapis  ilii'ui;  liir  «bile  [lie  i'oii>tric-teil  anieriiir  region,  by  reastmofi* 
tfuuily,  (.■ii>ily  <-H':i]«'^rru^i|iiii^'  bi'Lueeii  llie  closing  liml«  of  the  cbel*^^^^ 
ill  wliii'li  |Kisiii,iii  ii  i>  tVi'ijUh-iiily  liable  |i)  l>e  caught,  ibe  inipurtau^^  ' 
i>v_'iiiisiif  i'i'|inidiniii)ii  iitiil  'IJL'i-i'lioii  lire  nlJl.-^ecl  logt'ther  uear  the  hsis*  "^ 
r>rnlliii'limiiil,  .■iiLiivly  out  of  riMi'li  iil' danger  from  tliif  i^ource.      Fre^""^^ 
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A^atauga   Co.,  North   Carolina,  and  by  Mr.  P.  P.   Calvert  in 
ll>elsware  Co.,  Penna. 

pliUadelpliioa  Leidy.   Astacobdella  philadeiphica    Leidy,  Pro.  Acad.  Nat. 
.  Phila.,  1851,  p.  209.  Verrill,  Rep.  U.  8.  Com.  Fisheries  for  1872-73,  p.  688. 


*ig.  4c^  Plate  XII,  shows  the  external  outlines  of  the  body,  and  the 
alincientary  canal  of  a  moderately  sized  living  adult,  x23.  Figs.  46 
and  c  represents  the  dorsal,  and  \d  the  ventral  jaw,  xlOO.  Fig.  4c, 
cocoon,  x45. 

XI>r.  Leidy's  description  is  here  reproduced    *  *  Body  whitish,  trans- 

luo^nt;   sides  nearly  parallel,  a  little    broader  posteriorly,    sixteen 

aJt^inately    broad   and   narrow   segments   exclusive   of    head  and 

post:«rior  end.       Head  campanulate,    terminated   by  a  circular  or 

^^liptical  crenated  lip,  fringed  with  very  minute  stiff'  hairs,  one  two- 

thovBsandth  of   an  inch    long.-    Acetabulum    circular,  one-sixth  or 

^"*^—  fourth  of  a  line  in  diameter ;  mouth  elliptical.     Dental  plates 

"t^'^i^m,    nearly  equal,    forming  an  isosceles  triangle,  with  the   base 

lon^^^st  and  attached  apex  of  superior  plate  ending  in  a  sharp  conical 

Poixi^t;  with  several  very  minute  denticulations  on  each  side,  apex  of 

*^*^xior  plate  bifurcated  into  two  points,  with  two  minute  denticula- 

^^*^soneach  side.     Stomach  capacious,  nearly  filling  the  anterior 

^^S'lxt  alternately  broad  and  narrow  segments  posterior  to  the  head. 

*^  Vis  dorsal,  one- fifth  of  aline  from  the  acetabulum.     Generative 

'^^^^^ning  ventral,  anterior  to  the  anal  aperture.      Length,  one  to  four 


^^"^*= ;  breadth,  one-sixth  to  one-half  of  a  line.     Head,  one-sixth  to 


'^^'^  half  of  a  line  long.     Ovum  attached  by  a  pedicle,  with  an  oper- 
^*  Vlin  pointed  at  summit.      From    base  of  attachment   to  point   of 
/^^^•Tcle,  one-fifth  of  a  line.      Length  of  ])ody  of  ovum,  one-sixth  of  a 
^^  ;  breadth,  one-eighth  of  a  line. 

*  *  Habitat — Found  frequently  in   numbers  from  one  to  several 
,^^^^n  upon  any  part  of  the  exterior  of  the  Ixxly  of  Ai<iaQMi<  barton ii 
^V>.,    but    more    especially     upon    the     inferior   surface    and    the 
^^^^^nchiffi." 

T^he  spermatheca is  large,  short-cylindriciil,  and  curved;  and  the 

iis-sac  is  cylindrical  and  possesses  prominent   atrial    apj:>endage. 

*^e  external  0[)enings  of  these  and  the  ovaries  are  as  usual.      The 

^terior  nephridia  terminate  in  very  lurij:e  transverse  tubes   which 

pen  into  a  pulsatile  vesicles  iiuated  in  the  third  se^^ment.      The  other 

^^atomica  characters  are  in  no  way  remarkable. 

I  have  never  found  this  species  inhabiting  the  branchial  chamber. 
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but  prindpally  the  stemal   surface  of  the  entire  bodj,  among  Um^ 
bases  of  tlie  Ap{)euduges.      The  cocoons  are  attached  to  the  abiloDitnal  f 
sternitea,  but  more  frequently  to  thesotwof  the  pleopods.      They  b 
to  be  found  principally  iu  sitmmer,  but  are  not  entirely  absent  ni  any  I 
sefwoa. 

Philu.  Pa. ,  and  Walauga  Co.,  North  Carolina. 

The  author  has,  since  writing  the  above,  examined  a  preparatiun  I 
of  B.  paroiita  Braun,  iu  which  he  was  able  to  distiuguiBb  only  i 
single  unpaired  vaa  deferens.     Compare  Vejdovsky,  Syst«mu  Mono^fl 
graphic  der  Oligochwten. 
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H0TE8  OH  SOKE  SHAKES  FBOM  TBOPIGAL  AMESIGA  LATELY 

LIYIHO  IH  THE  COLLECTION  OF  THE  ZOOLOGICAL 

SOCIETY  OF  PHILADELPHIA. 

By  ARTHUR  ERWIN  BROWN. 

Nearly  all  of  the  specimens  on  which  these  notes  are  based,  are 
now  in  the  Academy's  collection,  but  have  all  l)een  living  in  the 
garden  of  the  2kK)logical  Society.  The  greater  number  of  them  were 
contained  in  a  collection  made  by  Dr.  O'Reilly,  of  Trinidad,  who  is 
responsible  for  the  localities  of  collection  in  these  cases.  The  colors 
given,  were  in  all  cases,  taken  from  the  living  specimen. 

Boa  diviniloqua  (Laur.). 

One  specimen  from  St.  Kitts.  65  rows  of  scales;  ventrals,  266; 
subcaudals,  54;  16  scales  in  orbital  ring;  in  contact  with  labials, 
15  scales  across  top  of  head,  between  orbits  ;  thirty-two  spots  on  body; 
six  on  tail.     Total  length,  1,700  mm.  (tail  152). 

Boa  imperator  Daud. 

One  specimen,  probably  from  Vera  Cruz.  68  rows  of  scales; 
ventrals,  246 ;  subcaudals,  66 ;  19  scales  in  orbital  ring ;  in  contact 
with  labials  on  one  side,  separated  by  one  row  of  scales  on  the  other ; 
lf3  scales  between  orbits;  twenty-two  sjwts  on  body,  four  on  tail. 
Total  length,  1,010  mm.  (tail  105). 
Ungnalia  melannra  (Schl<>Kcl). 

Three  specimens  from  Cuba. 

(a).  27  rows  of  scales,  three  exterior  smooth ;  ventrals,  202 ; 
subcaudals,    40.     Total  length,  571    mm.   Ctail  76). 

Body  color  dark  gray,  slightly  lighter  ou  sides ;  alxlomen  and 
five  exterior  rows  of  scales,  light  gray  ;  a  row  ot  small  dark  spots 
alternating  on  each  side  of  the  back ;  two  rows  of  black  dots  on  the 
first  and  fifth  rows  of  scales,  al)out  five  scales  apart  longitudinally. 
An  occasional  similar  dot  on  the  ventrals;  top  of  head,  dark ;  sides 
of  head,  chin  and  throat,  light  gray  maculated  with  black. 

(b)  27  rows  of  scales,  three  exterior  smooth;  ventrals,  201.  Total 
length,  533  mm.  (tail  broken). 

Color  very  similar  to  specimen  a.  The  sides  and  belly  have  a 
salmon  tinge  and  the  dorsal  spots  tend  to  coalesce  into  a  zigzag  line. 
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There  is  also  n  ydlowUh  tinge  od  the  eleveutb   and  twelfth   n 
^viog  tiie  appearance  of  a  broken  line  of  Cliat  mlor.   A  dnrk  patch  oa  I 
the  froulal  and  parielolsand  a  line  from  the  nostril  tosideoflheueck. 

(r)  From  Banes.  Culw.  27  rows  of  scales,  tour  exterior  smooth. 
venirals,  194;  subcaudals,  24,     Total  lenfrth,  73(5  rum.  (tail  611. 

This  Bpedmeu  is  peculiar  iu  coloriu^,  l>eiug  a  bright  orange  yellow 
ou  the  whole  upper  surface,  slightly  paler  on  the  aides  and  heoeatb. 
There  is  Mti  oticusiouBl  indication  of  the  dark  dorsal  aud  lateral  iluta.    ' 
In  all  theee  sped  mens  the  frontal  plate  is  nearly  twice  ns  long  as  broad 
and  the  parielula  are  separated  l>y  one  lai^'e  aod  one  small  acali!. 

EpioritBB  oapreui  Visch. 

One  S[ie<.'imeii  from  Venezuela  (O'Reilly,  coll.).  61  rows  of  scale*, 
veutralia,  'Z'-i^;  sulxmudals,  54;   13  superior  and  15  inferior  labials, 
the  sixth  aud  seventh  labials  entering  the  orbit.     Total  length,  1,247  J 
mui,  (tail  133  J. 

Color,  uniform  copper  above,  with  a  rich,  plum  colored  bloom. 
Faintly  indicated  darker  mottling  on  the  back  and  sides.  Beneath, 
white  with  aspot  of  the  body  color  on  the  base  of  each  scutum  near  the 

Fur  purjioses  of  comjiarisou,  the  scutellatiou  of  a  small  fJ.  aniju- 
/(/".■r,  from  Cuba,  is  given:— Total  length,  fi;io  mm.  (tail  iV-i),  63 
rows  of  scales;  ventral;*,  274;  subcaudals,  SO;  I'J  8U|)erior  labials, 
not  touching  orbit;    H>  lower  labials. 

Xiphoaoma  hortalana  il.iiiti). 

In)  From  Trinidad  (O'Heilly,  coll.).  4:!  rows  of  scales ;  2  loreals; 
13  su|)erior  liibials,  of  which  eijrht  are  pilte<l ;  1(1  tower  labials, 
eight  pitted ;  X  to  12  scales  acn)ss  top  of  head  Iteiween  oritits ;  veu- 
trals,  2ti4;  Milwaudals.   112.      Total  length.  l,0!)(i  mm.  (tail  241). 

Color,  hhu-k  with  a  series  of  white  riiigi-,  somewhat  iihernating  on 
op|)osite  fides  of  the  body,  many  of  (hem  oi>eu  lielow  and  prolonged 
dowinvard  to  the  veiilruls,  in  (he  form  of  two  white  Iwrs. 

I/O  From  Trini.hul  or  Guiana  (O'Heilly,  ■i>ll.  i  41  rows  of 
scalc.-^;  2hirfiils;  12  ^u|)erior  Ijii.ink  «  pitted;  14  lower  hil.ials.  t! 
piltt-il;  IDt.i  12  scales  helweeii  i>rl.its;  venirals.  2-"i;i;  sulicaudals. 
it.y      Ti-lal  l.-ugih.  1,(112  mm.  nail  2IK1,,. 

Color  n-.ldish  bruMti  ;    hueriil  blol.-lics    v.'llowisb  bro«n,  not  form- 
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iDg  rings  as  distinctly  as  in  the  black  type.     An  occasional  scale  is 
black  or  white.     Abdomen  yellowish  cream  color  with  small  dusky 
blotches,  especially  towards  the  tail.     The  whole  pattern  is  less  dis- 
tinct than  in  the  ordinary  form  and  is  difficult  to  describe. 
Xiphotoma  mtohenbergeri  Cope. 

Two  specimens  from  Trinidad  (a,   O'Reilly,  coll.) 

(a)  4^  rows  of  scales;  2  loreals ;  13  superior  and  13  inferior 
labials;  9  to  12  scales  between  orbits;  4  large  plates  on  muzzle; 
ventrals,  261 ;  subcaudals,  101.  Total  length,  1,680  mm.  (tail  305). 

Color,  greenish  brown  above,  with  an  occasional  yellow  scale.  All 
the  scales  narrowly  margined  with  dark  brown.  Underneath,  bright 
yellow,  clouded  with  dusky.   A  few  small  black  spots  towards  the  tail. 

(b)  43  rows  of  scales;  2  loreals  ;  14  superior  labials,  8  pitted;  13 
inferior,  7  pitted ;  9  to  1 1  scales  between  orbits.  Six  large  plates  on 
muzzle.  Ventrals,  258 ;  subcaudals,  101.  Total  length,  1,655 
mm.  (tail  305). 

Color  similar  to  specimen  a,  but  without  any  yellow  scales  on  the 
bodv. 
Xiphotoma  annulata  Cope. 

(a)  Said  to  have  come  from  Jamaica,  but  probably  exotic ;  54 
rows  of  scales ;  3  loreals;  12-14  superior  labials,  6  pitted;  18  in- 
ferior, 9  pitted;  12  to  16  scales  between  orbits;  ventrals,  260; 
subcaudals,  82.     Total  length,  863  mm.  (tail  152). 

Color,  gray  with  a  series  of  darker  gray  rings  with  lighter  centers, 
on  each  side.  These  rings  often  coalesce  across  the  back,  and  become 
bands  on  the  tail.  Light  gray  underneath.  Head  with  a  few  dark 
markings  and  a  black  band  tiirough  the  eye. 

(b)  From  Bocas  del  Toro»  Columbia;  54  rows  of  scales;  3 
loreals;  14  superior  labials,  8  pitted;  18  inferior,  10  pitted;  14  to 
16  scales  between  orbits;  ventrals,  252;  subcaudals,  80,  Total 
length  990  mm.  (tail  152). 

Color  much  as  in  specimen  a,  but  with  a  slightly  brownish  tinge. 

The  muzzle  in  this  8j)ecies  is  broader  than  in  hortnlana^  the  inter- 
nasals  are  shorter  and  the  superci Maries  less  distinguishable. 
Diptaf  oenohoa  (Linn.). 

One  specimen  from  Columbia ;  1 7  rows  of  scales ;  median  much 
enlarged ;  1  ante  and  2  post-orbitals ;  7  superior,  9  inferior  labials ; 
ventrals,  246;  subcaudals,  180  pairs:  anal  divided.  Total  length, 
1, 028  mm.  (tail  330). 
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C-olor.    reddish    browa    abuve    n'ith    blotches   of  darker    brcnni;  I 

yellutvisb  beneath,  punctuated  with  black. 
Leptophii  liooerDni  IXeuwiud), 

One  3|)ecinien  from  Venezuela  fO'Reilly,  coll. );   15  rowaofsailec, 
tbose  on  Ibe  bodj-  keeled ;  no  loreal ;  temporals,  1-2 ;  8  superior,  10   J 
inferior   labials.      Ventrals,    161;    suhcaudala,     157   pairs;    aoftl 
divided.      Total  length.  1,^.35  mm.  (tail  381). 

Color,  bright  metallic  gre*n  above;  belly  wliite.  extending  to  the   ' 
second  or  third  rows  of  scales.      Each  aubcaudal  has  a  minute  point 
of  green  about  the  centre.     The  dark  line  tbrough  the  ej'e,   is  rery 
narrow  in  this  specimen. 


HsrpetodryM  otirinatu*  (Uiiii). 

Two  specimens  from  Trinidad,  (6,  O'Reilly,  coll.) 

{«)  9  superior  labials ;  &-10  inferior  labials;  lemjwrals.  1-2;  12 
rons  of  scales;  '2  median  roirs  keeled;  ventrals,  160;  subcaiidalfl^ 
117.      Total  length,    1,373  mm.    (tail  457). 

Color,  greenish  black  above  with  indications  of  a  light  dorsal 
Stripe.     Greenish  white  underneath. 

(h)  9  superior,  11  tower  labials;  temporals,  1-2:  12  rows  of 
BcnW,  all  smootb  ;  ventrals,  1G4;  subcnudals,  l^t)  pairs.  Total 
length.  l,r>()2  mm.  (Uiil  .509). 

Color,  bluish  black  alwve  ;  hluLsh  while  beneath. 
Bpilotea  pullatui  ILiiiii). 

Two  siwciniens  from  Trinidad.  (O'Keilly,  mU.) 

(o)  17  rows  of  scales;  8  superior  and  t<  inferior  labials;  teni- 
|)orals,  1-1;  ventrals,  ^14;  sulicaudals.  10:t  [tairs.  Total  length, 
1,»;10  mm.   (tail4.-.8). 

The  light  mnrkiufRi   in  this  3|)ecimen  are  pure  white. 

(/(}  !■")  rows  of  scales:  li  superior,  8  inferior  labials;  tem|x>rala, 
1-1;  ventrals,  214;  sul>ciiudals.  Ill)  pairs.  Total  length,  2.240 
mm.  (tail    .^>;j:!)- 

Thf  li-ht  markin-s  are  pale  velU-w. 
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Spilotet  oorait  xanthnmf ,  subs.  nov. 

Two  specimens  from  an  unknown  locality.  There  is  good  reason, 
however,  to  believe  that  they  came  from  Vera  Cruz. 

(a)  17  rows  of  smooth  scales ;  8  upper,  9  lower  labials ;  temporals, 
i-2 ;  ventrals,  215  ;  subcaudals,  77  pairs.  Total  length,  1,575  mm. 
<tail  279). 

(6)  17  rows  of  smooth  scales;  8  upper,  9  lower  labials;  tem- 
porals, 2-2;  ventrals,  204;  subcaudals,  58  pairs.  Total  length, 
1580  mm.  (tail  229). 

Color  is  alike  in  both  specimens :  The  upper  surface  of  head  is 
brownish  black,  with  a  yellow  shade  showing  through  it.  The 
upper  labials  are  yellow,  margined  above  and  behind  with  brownish 
black.  The  body  is  blackish  brown  above  for  the  anterior  two- 
thirds,  gradually  becoming  blotched  with  yellow,  which  increases  un- 
til the  posterior  third  is  entirely  orange  yellow ;  some  scales  are  with 
dark  edges.  Under  surface  of  head  and  throat  yellow.  The  portion 
of  the  body  which  is  black  above,  is  a  pale  dirty  yellow  beneath,  the 
color  of  the  back  showing  on  the  ends  of  the  ventrals ;  the  posterior 
portion  below,  being  a  clearer,  brighter  yellow. 

In  specimen  a  the  lower  anterior  temporal  is  long  and  narrow  and 
on  one  side  is  divided,  making  three  on  one  side  and  two  on  the 
other.  In  specimen  b  the  anterior  temporals  are  small,  hardly 
larger  than  the  post^orbitals  and  are  almost  separated  from  the 
posterior  pair  by  the  seventh  labial,  which  is  produced  upward  into 
a  point. 

Aliophit  angnlifer  oaymanus  (Garnmn). 

Three  specimens  from  Isle  of  Pines,    West  Indies. 

17  rows  of  scales,  smooth;  1  ante,  2  post-orbitals  ;  a  s^juare  loreal, 
not  reaching  the  frontal ;  2  nasals ;  temjX)ral9,  1-2 ;  8  superior 
labials,  3d,  4th  and  5th  in  orbit;  10  lower  labials;  2  pairs  of  chin 
shields;  anal  divided. 

(a)  Ventrals,  172;  subt-audals,  lU9  pairs.   Total  length,  1,273  mm.  (tail  356). 
{d)  **         169  "  HI      "  •'        '•         1,140    '*        "    dOo 

ic)  "  169  ••  8()      '•  •        •'  1.133     •'        "    292 

Color,  pale  olive  brown  above,  eacii  scale  edged  with  blackish  ex- 
cept towards  the  tail,  where  the  edging  disa[)pears  and  an  occasional 
scale  is  wholly  black.  The  ventrals  are  slightly  lighter,  each  one  on 
the  anterior  portion  of  the  body  edged  with   black.     There  is   an 
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oci-osioDal  red  patt-h  on  the  lower  abdomen  and  tai!.  A  dark  blotch 
on  the  pnrietals,  frontal  and  superciliaries.  lu  all  details  ot'scutellniu>n 
these  epecimeuB  agree  with  A.  anquUfer  of  Cuba  and  are  precisely 
similar  in  color  to  five  other  specimens  whitb  were  in  po^sessioti  of 
the  dealer  from  whom  they  vfere  procured 

The  tbrm  is  that  dewrihed   hv   Garmiin  as  A.  eaymnnug    (Pruc. 
Am.  Phil.  Soc.,  1887,  p.  '276)  in  n hicb  the  color  variation  seemeto-   I 
l)e  well   fixed.      One  Bpecimeu  of    i     nmjvhfir    in  the   Academy'*  i 
collecticD  rather  tendtt  towanl?  it,  however,  and  it  seems  best  to  re- 
^rd  the  form  as  a  suhspedes   from  some  nf  ihe  onllying  keys  and    . 
island?. 
Helieops  BDgal&tiLB  (I.iuiil, 

One  specimen  from  Trinidad  (O'Reilly,  coll.);  Itl  rows  of  settles; 
keeled;  loreal  present;  temporaU,  1-vi;  venlrals.  110;  siibcaiidala. 
65  pairs;  anal  divided.     Total  length,  M>S  mm.  (tail  »9). 

Color  greenisii  olive.  The  light  cross  bands  widen  aud  eiid  id  a 
mi  s|X)t  ou  the  flanks.  Undeniealb,  orauge.  with  a  row  m\  each  gitle, 
of  alternaling  dark  bloiches. 
Boytole  neawiedi  D.  &  ft. 

One  specimen  from  (jinana  {O'Reilly,  coll. );  IH  rows  of  smooth 
scales:  «  sii|)erior  labials,  fourth  and  litlh  in  orhit ;  8  lower  lalnalti; 
i  nasals,  ]M>sterior  large;  a  loreal  which  is  long  and  narrow,  hard  to 
dislitigtiish  from  ibe  prefrontals;  1  luite,  2  |)ost-orbitals;  temporaU, 


1-2;    ventrals,    188;    8iib<.-aiida!s,    M:j.    i 

iiidivided;  anal  undivided. 

Total  Iciigtb,  !I14  mm.  (tail  2-2!l|. 

Color,  unitbrm  reddi.ih  brown  aliovf,  |h 

■arl  while  Iwneath  ;  lustrous 

and  o]Miies(.-ent. 

BotliTops  «troi  (l.iiin). 

Two  S|iecimen»  from    liritish  (iniiimi, 

lO-Heilly,  coll.) 

(.<j  •>!  rows  of  scales  ;  7  iipi^raii.i  Xh 

jwer  labials;  ventrals  19«: 

>mn.  (tailHDi. 

ih)  27  r<)n>  <jf  scales ;  7  iip|f  r  imd  !l  k 

.wcr  labials;  ventrals,  lit.l; 

snl«'iiiidiiis,  .lil  pairs.      Tot.il  length,  722 

mm.  (tail  121  J. 

S..jilc^  l.ri.,i,l  and  wilii  it  high,  slinrt  ki- 

[-1,  which  does  not  extend  lo 
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Bothropi  laUMoUtut  (Merrem). 

Two  specimens  from  Martinique,  (O'Reilly,  coll.) 

(a)  25  rows  of  scales;  7  upper  and  9  lower  labials;  ventrals, 
199;  subcaudals,  69  pairs.     Total  length,  559  mm.  (tail  101). 

(6)  25  rows  of  scales;  7  upper  and  9  lower  labials;  ventrals, 
200;  subcaudals,  69  pairs.     Total  length,  610  ram.  (tail  114). 

Scales  narrower  than  in  atrox,  keel  less  marked  and  running  to  the 
tip  of  the  scale. 

Color,  gray  above  with  pale  brown  rhomlwidal  blotches  on  the 
back  and  small  spots  on  the  sides,  l)oth  very  irregular.  Abdomen 
yellow,  unspotted. 

Bothrops  jararaoa  (Neuwied. ) 

One  specimen  from  Brazil,  (O'Reilly,  coll.) — 27  rows  of  scales; 
7  upper  and  9  lower  labials ;  ventrals,  206 ;  sul)caudals,  57  pairs. 
Total  length,  635  mm.  (tail  101). 

Body  scale  much  as  in  lanceolatus.  Those  on  the  muzzle  propor- 
tionately rather  larger.     Angle  of  canthus  less  sharp. 

Color,  sage  green,  with  dark  transverse  bands,  \ndening  on  the 
sides.  Interspaces  along  the  back  are  considerably  longer  than  the 
bands.  An  occasional  dark  spot  in  the  interspaces  on  the  dorsal 
line.     Abdomen  yellow,  unspotted. 

The  specimens  of  Boihrops  given  alwve  are  identified  with  some 
hesitation.  In  fact  the  difficulty  of  finding  any  marked,  substantial 
characters,  distinguishing  these  three  sj^ecies,  suggests  a  doubt  of 
their  right  to  full  specific  rank.  In  ciise  they  should  be  regarded 
as  subspecies  of  one  widely  ranging  form,  B,  atrox,  (Linn)  would 
have  priority. 
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December   5. 
The  PresiiJent,  General  IsAAf  J.  Wistar,  iii  the  chair. 

One  hmiilreil  ami  thirty-eight  persons  present. 

A  paper  entitled  "  Eartlienware  of  Florida.  ColtectioDB  of  Clar^ 
eiice  B.  Moore,"  bv  W.  H.  Holmes,  was  presented  for  piililiuHtioa. 

Da  Besjamin  Shahf  made  a  commuuicaliou  on   his  recent  viat    ' 
ti)  the  Hawaiiau  Islands.  (No  abstract). 

Heredity  in  the  Social  Coloniee  of  the  Hi/ineHoplera. — At  the 
meeting  of  the  Academy  held  May  23  Pbof.  Enw.  D.  Cops, 
referriug  to  the  question  of  heredity  in  the  social  colonies  of  the  Hy- 
mcuoptera,  remarked  that  perhaps  the  strongest  case  thai  can  be 
made  out  a^inst  the  theory  of  use- inheritance  has  been  presented  by 
Mr.  W.  P.  Ball,*  viz.;  that  of  the  variety  of  structure  Jtsplayea 
l)y  thu  neuter  members  of  the  colonies  of  aut^  and  termites.  Mr. 
Bull  desi-ribea  these  briefly  as  follows: 

■'  But  there  happens  to  l)e  a  tolerahly  clear  proot  that  such  changes 
as  the  evolution- of  complicated  structures  and  habits  and  social  iu- 
stincts  ean  take  place  iudepeudeutly  of  use- inheritance.  The  wod- 
ilfrful  insiiiR'ls  of  the  working  I)ee8  have  it]i]Mirenlly  l)eeH  evolved 
(ul  least  in  all  their  later  bikM  cumplicatious  and  developments) 
without  the  uid  of  iise-iuheritimce  nay,  in  spite  of  its  utmost  opposi- 
tion. Working  lieea,  l>eing  infertile  "neuters,"  cannot,  a-a  a  rule, 
tnmsniit  their  own  motlifl cations  luul  hahits.  They  are  descended 
from  countless  generations  of  (jueeu  l>ecs  and  d roues,  whose  habits 
have  l>eeu  widely  diflerent  froiu  tho^^e  of  the  workers,  aud  whose 
structures  are  dissimilar  in  various  rt.',^{>ectt'.  In  many  s|)ecies  of 
nut>«  there  are  two,  and  in  the  leaf-cutting  ants  of  Brazil  there  are 
fliivt'  kinds  of  neuters  which  ditler  from  each  other  ajid  from  their 
liiiil.-  aii.I  frmiile  uno-stors  "to  iu>  iiliua^l  increilible  degree.'"  The 
H)ldier  ciwic  U  distiiigniahcil  froui  ilie  workers  by  enormously    large 


I  liiibil,  HH  mlvHiiced 
illi  Hiiinuils,  HH  with 
llii'  iii'i'iimnlntiiiti  <if 
r..litHl>li.-.  witli- 
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beads,  very  powerful  maDclibles,  and   *' extraordinarily  different  in- 
stiuctfi.     In  the  driver  ant  of  west  Africa  one  kind  of  neuter  is  three 
times  the  size  of  the  other,  and  has  jaws  nearly  five  times  as  long. 
In  another  case  "  the  workers  of  one  caste  alone  carry  a  wonderful 
sort  of  shield  on  their  heads.  * '     One  of  the  three  neuter  classes  in 
the  leaf-cutting  ants  has  a  single  eye  in  the  raiddle(?)  of  its  forehead. 
In    oertain  Mexican  and  Australian  ants  some  of  the  neuters  have 
"Ug-e    spherical  abdomens,  which  serve  as  living  reservoirs  of  honey 
*^^  t.hxe  use  of  the  community.     In  the  equally  wonderful  case  of  the 
^^■■^Kiites,  or  so-called  ••  white  ants, '  *   (which  belong,  however,  to  an 
entix^^y  different  order  of  insects  from  the  ants  and  bees)  the  neuters 
*^^^    V>lind  and  wingless,  and  are  divided  into  soldiers  and   workers, 
®*^1^    class  possessing  the  requisite  instincts  and  structures  adapting  it 
*pjr  it:e  tastes.     Seeing  that  natural  selection  can  form  and  maintain 
tne    A?" prions  structures  and  the  exceeilingly  complicated  instincts  of 
*??^^      and  bees  and   wasps  and   termites   in  direct  defiance  of  the 
^^S*^   tendency    to   use-inheritance,    surely   we  may   believe   that 
^^^^-*  B:al  selection,  unopposed  by  use- inheritance,  is  equally  competent 
**    ^  be  work  of  complex  or  social  or  mental  evolution   in  the  manv 
ry**^^=^    where  .the  strong  presumptive   evidence  cannot  be   rendered 
*?^^:>at  indisputable   by  the  exceptional   exclusion  of  the  modified 
^■'^■^al  from  the  work  of  reproduction." 
*  -^.nts  and  bees  seem   to   be  ca[)able  of  altering  their  habits  and 
l^^^-*^ods  of  action  much  as  men  do.      Bees  taken  to  Australia  cease 
v»^ ,^^'t:x)re  honey   afler  a  few  years'   exj^erience  of  the  mild  winters. 
^1    *^^ole  communities  of  bees  sometimes  take   to  thefl,  and   live   by 
^  ^-^^^dering  hives,  first  killing  the  queen  to  create  dismay  among  the 
jj^**l<ers.     Slave  ants  attend  devotedly   to  their  captors,  and  fight 
^*^^^^  list  their  own  species.      Forel  reared  an  artificial  ant  colony  made 
j^^     ^f^f  five  different  and  more  or  less  hostile  jspecies.      Why  cannot  a 
^^^h  more  intelligent  animal  modify  his  habits  far  more  rapidly  and 
|)rehensively  without  the  aid  of  a  factor  which  is  clearly  unneces- 
^^>^  in  the  case  of  the  more  intelligent  of  the  wx'ial  insects." 
£1.       X?he  explanation  of  this  phenomenon   will   be  probably   some  day 
•^.^l:id  by  paleontologic  discovery.      We  may  suppose,  on  the  basis  of 
"^^^ioveries  already  made  in  other  animals,  that  the  primitive  ants  and 
^*^»iiites  presented  homogeneous  colonies,  and  that  the   varied    struc- 
^^«s  which  they  present  to-day  have  been  primarily  due  to  the  usual 
T^^XKjess  of  specialization  through  use- inheritance.      It  isreai?onable  to 
^^ppose  that   the  varie<l   functions    of  the  diHerent  members  of  the 
immunity  have  modified  the  structures  of  the  parts  essential  to  their 
performance.     It  is  probable  that  the  earliest  ants   in  an   early   geo- 
logic pericKl,  became  soldiers   under  the   usual   exigencies  of  their 
Struggle    for    existence,    and    having    thus  secured    a    place   in    the 
economy  of  nature,  certain  niend)ers  of  the  communities  underwent 
degenerative  changes,  appro])ri;ite  to  their   respective  functions,  of  a 
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leas  exaoling  character.  In  &  second  stage  of  evolutioa  the  com- 
mutiity  would  preseut  the  cbaracter  of  a  family  of  varied  furms  nil 
of  whose  members  would  produce  any  or  all  of  the  types  of  form  to 
be  found  in  it,  under  slight  divereities  of  crmdition,  Just  as  uow,  all 
speciee  produce  young  oi  two  sexes.  The  dittereuces  between  the 
niembers  of  an  aiit  community  are  considerable  in  appearance,  but 
not  90  great  essentially  its  that  between  sexes.  FJiiully,  in  n  third 
stage  of  the  history,  the  function  of  reproduction  came  to  l>e  the 
special  office  of  a  few  membeN  of  the  community.  This  may  have 
been  due  to  a  dcficieucy  of  food  accessible  to  uertain  itidtvtdiialfl 
iiborting  the  reproductive  powers ;  but  whatever  may  have  been 
the  cause,  a  majority  of  individuals  became  sterile.  The  repro- 
iluciDg  members  of  the  community,  however,  have  continued  to  pro- 
duce all  of  the  forma  of  the  community.  They  produte  sterile 
workers  and  soldiers,  sometimes  of  several  forms,  through  heredi- 
tarj-  influences.  But  this,  says  Mr.  Ball,  is  evidence  that  inherit- 
ance CHU  have  no  share  in  the  process.  He  believes  that  each  one 
of  the  structural  types  of  the  community  is  produced  hy  the  treat- 
nieul  accorded  to  the  young  by  the  workers,  each  generation  far 
il^lf.  How  excessive  additions  to  siruciure  can  be  produced  by 
starvation,  he  does  not  attempt  to  show. 

As  we  have  seen  that  the  embryonic  and  paleontologic  histories 
distiui-tly  negative  the  idea  that  each  generation  has  been  produced 
bv  itself  with'iul  inheritfluw,  let  us  endeavor  to  read  the  riddle  in 
the  light  of  the  ktiowle<lfre  we  have  gained  from  |iu  Icon  to  logy.  We  as- 
sume that  the  most  speciuliKed  tyi>e8.  the  soldiers,  represent  liie  fer- 
tile ly)>e  of  the  siwcies  in  Liasaic  time,  when  the  family  hrst  apfwiirs, 
<ir  suon  lifter.  The  process  of  change  iutii  workers  aii<l  brct^derri  has 
beeiniegeiiej-alive,  ]ii  ants,  as  in  the  case  of  the  many  other  animals. 
slight  liiHerences  iti  the  supply  of  nvitrilive  eneriry  may  ])revi'nt  or 
|)riHiuce  these  ilegei lenitive  pn)eesses,  as  it  ap|)enrs  to  do  in  the  case 
of  the  |jriidiK.-tioii  of  the  sexes,  (  Exjteriments  ou  lepiilopterous  hirvie 
hiive  sli'iwji  that  ex<i>?sive  food  supplv  proiluces  females  and  deficieut 
Mipply  produces    m.iles).      In  U-e^  The  Inrva^of  the 
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December    12. 

The  President,  General  Isaac  J.  Wistar,  in  the  chair. 

Thirty-seven  persons  present. 

The  death  of  James  Wood  Mason,  a  correspondent,  May  6,  1893, 
was  announced. 

Decemker    19. 

The  President,  General  Isaac  J.  Wistar,  in  the  chair. 

One  hundred  and  fifty- five  persons  present 

The  death  of  General  William  Lilly,  a  member,  Dec.  1,  1893, 
was  announced. 

Prof.  William  Libby,  Jr.  made  a  communication  on  the 
physical  geography  of  the  Hawaiian  Islands.  (No  abstract. ) 

December    26. 
Rev  Henry  C.  McCook,  D.  D.,  in  the  chair. 

Thirty- five  persons  present. 

A  paper  entitled  **  Homologies  of  the  Alisphenoid  and  Petromas- 
toid  Bones  in  Vertebrates,*'  by  Henry  C.  Chapman,  M.  D.  was 
presented  for  publication. 

The  Publication  Committee  reported  iu  favor  of  the  publiciitioii  of 
the  following  papers  in  the  Journal : 

Extinct  Bovidas  Canidte  and  Felidie  from  the  Plistocene  of  the 
Plains.    By  E.  D.  Cope. 

Earthenware  of  Florida,  Collections  of  ('larence  H.  Moore.  By 
W^.  H.  Holmes. 

The  following  were  ordered  to  be  printed : 
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NZW  HPECIZB  OF  FUirOI  FBOH  VABIOUS  LOCALITTEa 
I!v  .1.  B.  ELLIS  ASH  H.  M   r.VKIIUAItT. 

'  HYMEKOMYCETES. 
Aguioua  iTTioboIoBia  t  inbcnfeioeiit  I':.  A.  R. 

Pileus  camoie,  coiivex-plnue.  4-5  cm.  acruee,  Hftht  colored  v 
reddUli  linge,    center  darker.  innate-fibrillose-Kiuawiuee,   uot  ac;^--"   ^ 
viBcnee,  fleuh  while  itud  i|iiite  thiu  lownrtla  the  margin.      Lam^^^ 
uuequa],  rounded  behind,  very  light  flei^h  color,  with  a  reddish  tic:::^^^^^ 
especially  where  hrnieed  or  broken,  nitHleraiely   crowded,   "2-3  i^^*--'^ 
■  wide,  substance  rather  thick.      Tastelef^,   but  with  a  strong  feric^^^^^ 
smell  like  that  of  a  freshly  cnt  cucuni))er.     Htem  of  fibrous  texli*^-^^ 
softer  within  anJ  becoming  hollow,  about  S  era.  high  and  1  cm.  th  ^"^ 
below,  »u batten iialeil  alxive,  surface  somewhat  sc|iian]uliiee.  ulwut  r 
same  color  ae  the  pileun,  the  whole  plant  assuming  a  distiuctly  r-~  ^ 
dish  tinge,  niord  decidwl  with  age.      Hpores  white,  suUglolKWc,  altc*"^ 
3J/'.  <litin]el«r. 

Ill  low,  mixed  woodi^  oinoug  decaying  leaves,  Newfield,  N.  ,.^  ^ 


Sepi 
Hygroph< 


Ofl. 


■.w.      I.;uiu-lhi>  ctiUirfjiNiit 
III  v,-llo«.  mK.,pia!,    i-iiili^ 

ul.iii-,..     ai    Ifti-th     iml 
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Karaimint  oonoinnut  E.  <&  E. 

On  dead  limb  of  Euonymus  atropurpureiiSy  Mt.  Cuba,  Del.,  Sept. 
1893.     (Commons,  No.  2306). 

Minute,  about  2  mm.  high.  Pileus  convex,  smoky-brown,  1  mm. 
broad,  pruinoee.  Lamellse  not  crowded,  adnate,  pruinose,  edges 
obtuse.  Stipe  white,  arising  from  a  patch  of  white  apprised  tomen- 
tum,  pilose-strigose  below,  attenuated  and  pruinose- pubescent  above. 
Spores  white,  globose,  3//,  diam.      Rasidia  cylindrical,  12-15x4//. 

PittilUria  bartolomsBi  E.  &  E. 

On  dead  stems  of  Callirrhoe  involucrata,  Rockport,  Ks.,  June  17, 
1893.     (Bartholomew,  No.  319). 

Gregarious,  dull  flesh  color,  short,  about  1  mm.  high,  sub-cylin- 
drical or  compressed,  obtusely  pointed  at  the  apex,  slightly  darker 
below  but  mostly  not  narrowed  into  a  stipe.  Basidia  cylindrical, 
10-12  X  2-2 i /I.     Spores  globose  2-3/Jt  diam. 

This  is  an  anomalous  species,  standing  ambiguously  between  Pih 
iillaria  and  Clavaria,  its  crowded  and  dwarfish  growth  reminding  one 
of  same  resupinate  Hydnum,  or  it  might  at  first  sight  be  taken  for  a 
Cyphella, 

''Appears in  hot,  wet  weather,  about  the  middle  of  June  and  de- 
stroys many  of  the  best  plants,  root  and  branch." 

Aiterottroma  bioolor  E.  <&  E. 

On  rotten  wood,  Wilmington,  Del.,  Oct.  1893.  (Commons,  No. 
2356). 

Effused,  immarginate,  thin,  hymenium  dirty  white,  substratum 
ferruginous;  stellate  hypha?,  deep  brown,  mostly  with  3-4  stout 
(60-100x4-5//.  at  base),  radiating  spines.  Spores  globose,  hyaline, 
5-7/1  diam. 

Differs  from  A,  albido  carneum  (Schw.)  in  itsferrugiuoussubstratura, 
coarser  stellate  hyphae  and  globose  spores.  It  spreads  over  the  rot- 
ten wood  for  some  distance,  interrupted  here  and  there  by  the  in- 
equalities of  the  surface. 

*  *  PYRENOMYCETES. 

Bimorosporinin  Oalaotis  E.  &  E. 

On  living  leaves  of  Galax  aphylUi,  Marion,   Va.,   June,   1882. 
Com.  Smith  Ely  Jelliffe,  M.  D. 
29 
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Mycelium  hypophyllouB.  superficial,  sparingly  branched,  mdiate, 
with  seesile,  globose  byphopodia  as  in  Aderina  Leemingii,  fomting 
orbicular  spola  2-8  mca.  diameter  or  more  or  less  confluent.  Peritfae- 
cin  seated  on  the  mycelium,  ovate,  Bo-l^O'i  dtam.,  pierced  aWve, 
black.  Asa  oblong,  obtuse,  aparaphysale,  abruptly  short' atipilate, 
30-40x7—8.-1,  8-Bpored.  8poridia  biseriate,  oblong,  1-septate  and 
slightly  constricted  nt  ibe  septum,  eacb  cell  uucleate,  yellowish- hya- 
line, 10-12x3— 3),'f.  Some  of  the  perithecia  contain  obloug,  hya- 
line, 2  nucleate  styloephores  6-7  x  S;-. 

This  occurs  on  the  aame  leaves  as  Aetfrina  Lf^einingii  E.  4  E., 
but  is  diatinct  in  it^  ovule,  smaller  penthecia  and  smaller  eporidia. 
Tbia  last  named  e|)ecies  was  deacrilied  as  having  the  peritbeciu  de- 
presHed-gloliose,  but  they  are  really  only  convex  or  scutellate,  and  of 
railiate -eel hilar  structure. 

Hypoorea  tcDerriina  E.  K  E, 

Spreading  over  mosses,  decaying  sticks,  dfec,  Nuttallbur^,  West 
Va.,  July.  1893.      <L.  W.  Nuttall.  No.  123). 

Peritbecia  gregarious,  minute  {\  mm.),  clothed  (except  the  black 
apex)  with  a  thin  white  tomentum,  seated  on  a  thin  snow-white. 
Iomentose-arucli!ioid  subiculum.  Asci  cylindrical,  40x3/',  without 
parapbvses,  H-sjxired.  Sjwridia  uniseriate,  oblong,  obtuse,  hyaline, 
;)-6k2,'',  with  a  single  nucleus  in  the  center,  (becoming  uniseptale)? 

This  is  closely  allied  to  H.  milifiinu'n  E.  and  E.,  but  diflers  in  the 
color  of  the  subiculum,  ibc  black  U[)ex  uf  the  {M.'rithecia.  the  narrower 
asci  and  rather  longer  s)>oridiii. 
Hypoorea  Tirsliiieniia  i'..  mill  K. 

On  jiartly  dead  leaves  of  JiliiuloileiKlroii  innj-imitm,  Nutlallhurg, 
West  Va.,  August,  IWi:!.      ( L.  \V.  Nuttall). 

Epi])hyllous,  stromnlii  camose,  soflttered,  sub-hemispherical  or  de- 
pressed-turbinate,  1-2  uim,  dimn.,  of  a  yellowish  grav  color,  subtruu- 
cate  alwie  and  oliwurch  margined  (when  mature)  Pentbecia 
I  unci  m  tlK  stroma  OMie  membranaceous  110  1)0  diam. 
O-liola  luml^])l1erK  il  j  nmuiitii  hliiik  broadU  |N.rtoratcHl  and 
sometimcfe  <olla|wed  Vmi  .  1  uate  t\  bii  Irical  p  -]>  40-4j\7-H.. 
-ibort  -lipilate  lililorn  pnrn[  In  ••ale  S  "pored  "^nondia  btseriate, 
uhlong  tu-toi  i    \(lloni-h  b\  ihtit    uni~e]>I  He  alightl>  cuiistnded  at  the 
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JS.  viridens   B.  and  C.  seems     to   differ  in    its   hidden  ostiola 
Costioli9  latitantibus). 

bloolor  E.  and  E. 
»n  dead  twigs  of  Ofxr^o,  Wilmington,  Del.,  Sept.  1893.     (Com. 
J,  No.  2245). 

regarious,  perithecia  ovate,  slightly  contracted  at  base,  reddish- 
•color,  250-300/1  diam. ,  clothed,  except  a  small  space  around 
conic- papilliform,  darker  colored  ostiolum,  with  clavate,  1-2  sep- 
hairs  hyaline  and  3-4//.  thick  at  base,  yellow  and  granular- 
'^^^^^g'hened,  and  5-7/i  thick  at  the  rounded,  obtuse,  oblique  apex. 
-^-^^^i  clavate-cylindrical,  p.  sp.  35-40x6-7//,  pseudo  paraphysate, 
^®l>ored,  short  stipitate.  Sporidia  biseriate,  oblong,  straight,  hya- 
***^»  subobtuse,  7-11  x2i-3J/i,  2-3  nucleate,  continuous  at  first, 
^^■^^^lly  faintly  uniseptate  and  slightly  constricted. 

he  yellow  color  of  the  hairy  coat  is  the  same  as  in  N,  sulphurea 
^    and  Calk,  but  there  is  no  subiculum,  and  in  that  species   the 
thecia  are  not  hairy,  but  simply  pruinose.     Fusarium  episphcdri- 
C.  and  E.  (Grev.  V.  p.  50)  appears  to  be  the  conidial  stage. 

■«8ph8Bria  striata  £.  and  E. 

^ndead  willow  limbs  near  Park  Hill,  Out.,  Canada,  May,  1893. 
imess,  No.  2177). 

'erithecia  gregarious,   subglobose,  J-1  ram.  diam.,  fibrose-mem- 
'^^^^•laceous,  pale  reddish- brown,   thin  and  collapsed  above,   fibrose- 

■*^mte,  seated  on  a  thin,  dark  colored,  crustaceo-tomentose  subiculum 

^^"^^nding  along  and  blackening  the  limb  for  several  centimeters. 

"^^^Hii   clavate- cylindrical,    short- stipitate,    100-110x7-8//,    8-8pored 

^'^'t.li  filiform  paraphyses.    Sporidia  crowded-biseriate,  fusoid,  hyaline, 

^^Ute,  3-5  septate,  40-60  x  2i-3//. 

The   young  perithecia   are    filled  with  stylospores    20-27  x  3/<,  3 
^^ptate,  hyaline. 

^^^anthostigma  parasitioum  E.  &  E. 

Parasitic  on   Diatrype  stigina,  Newfield,  N.  J.,  Noveuiher,  1892. 

Perithecia  scattered,  ovate,  superficial,  small  (100-112/i  high), 
clothed  with  stout,  straight,  rigid,  spreading  bristles  50-75  x  5// ; 
CBtiolum  papilliform.  Asci  oblong,  55-70  x  12-15//.,  slightly  over- 
topped by  the  abundant  paraphyses.  Sj^ridia  fasciculate,  fusoid, 
multi-(6-12)  septate,    slightly  curved,  thickened  alwve,  yellowish- 
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hj-aliue,  40-70  s4-5/(,  (mostly  40-50;.  long),  6-S-eeptale. 

A.  pytjiiiaeum    Bacc.  and  A.  Vlinlonii  Pk.,  have  sporidia  of  equ«] 
thickness  throughout  and  in  the  latter,  straight,   but  th«  ihre«  are 
closely  allied. 
HoaelliiiiR  Hyitrix  E.  A  E. 

On  old  hickory  nuts,  Ij'ing  on  the  ground,  Newfield,  N,  J.    May. 


Perilhecia  gregarious,  ovate,  obtuse,  110-120;i  wide,  130- 
150;i  high,  rather  thickly  clothed  all  over  with  short  (8-12,-0. 
black  bristles.  Asd  (p.  sp.)  cylindrical,  .36-40x6-7,",  short- 
stipitate,  overtopped  by  the  abundaut.  tiliform  paraphyses.  Sporldia 
uniseriate,  short-elliptical,  pale  olivaceous,  slightly  compressed,  5-~&.'i 
long,  about  2J/i  thick  aud  3i,"  broad. 

DiAers  from  the  other  bristly  a|iecies  in  its  smaller  compreseed 
sporidia.  , 

CeratoitamB  Dortloolain  K.  is  K. 

On  the  inside  I'i' cafltmfl  bark  of  .ii6[ii//i  us  decaying  on  thegrontid, 
NewHeld,  N.  J.,  March  21,  1893. 

Perilhecia  gregarious,  globose  nhout  I  mm.  diam.  or  less,  mem- 
branaceous, black  and  rough,  at  first  buried  in  the  hark,  with  only 
the  [>oiiit  of  the  cylindrical  oslioluni  eruni|)ent,  at  length  more  or  less 
distinctly  superficial  by  the  weathering  away  of  the  bark.  Ostiolum 
about  as  long  ns  the  diam.  of  the  perilhi 
the  a[>ex,  straight.  Asci  cylimlrical,  p. 
phj'snte?.  S|iori(lia  uniseriate,  elli[itica 
X  B-7,". 


I 


i^ium,  smooth  and  black  at 
sp.  alwul  7ox  7-8/',  para- 
,  continuous,  brown,  12—14 


Differs  from    V.    lire' 

■im^ln    {Fr.  1,    in   its   rough   )>erilhecia  and 

rather  smaller  s[wri.rm,  ; 

iindfnmi  r.  Thfi-ryani'm,  in  its  much  smaller 

perilhecia. 

Ceratailomells  microspora  1 

:.  >v  i:. 

N.  V.  .Se|it.,  I»9S.   (C.  LSho 


iK-rtin,,., 

lit.    scaitcre.1. 

s,    contracted 

11  ig.    the 

apex   irum- 

,ora|.hys, 

me,    Iti  X  :!,--. 
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mcxlerately  curved,   minute,   about  3  x  J-J/^.     The    asd  resemble 
of  CcUosphceria. 
X>i8tmct  from  any  of  the  deecribed  species  in  its  minute  perithecia 
minute  allantoid  sporidia. 

^lajiopiamma  borealls  E.  &  E. 

On  bark,    Newfoundland,    May,  1893.   (Rev.  A.  C.  Waghorne). 

P^erithecia  gregarious,   superficial    globose  or   depressed- globose, 

roughened,   black,  400-500/1  diam.     Ostiolura   papilliforra, 

^^^   sipex  of  the  peritheciura  around  it  irregularly  cleft  and  torn  so  as 

^o  ir^aeemble  the  blossom  end  of  an  apple.     Asci  clavate-cylindrical, 

stipitate,     75-80  x  7-8/Jt,     paraphysate,      8-8pored.       Sporidia 

.te-oblong,  hyaline,  uniseptate  and  constricted  at  the  septum, 

^'^ — ^X  6x5-6//,    much  resembling    the  sporidia   of  Glonium  lineare 

CP^r-  ). 

"^•l-^L^opfainiiia  nuoigena  E.  &  E 

C^xi  old  hickory  nuts  lying  on  the  ground,    Newfield,   N.   J.  May, 

"t^^rethecia  gregarious,  brown,  superficial,  ovate,  200-250/1  high, 

^^^^Vit  150/x  broad  tubercular- roughened,  clothed  at  first  with  a  short, 

^^n   pubescence  and  scattering,'  short,  pale  hairs ;  ostiolum  papil- 

^**3n,   soon    perforated.       Asci     clavate-cylindrical,    60-70  x  7/i, 

>stipitate,   paraphysate,    8-spored.      Sporidia  biseriate,    fusoid, 

^    ^Slitly  curved,    3-septate,    not  constricted,    15-20x  3i-4J/Jt,   yel- 

^^^«h-hyaline. 

-I^iffers  from  M.   dbscondita  E.   and  E.   in   its  narrower,   rather 

^^^ter  sporidia,  not  at  all  constricted,  and  its  ovate  or  ovate-conical 

^^^^thecia  and  from  TrematosphcBria   nuclearia  De  Not.  in  its  3-sep- 

sporidia. 

^l^^nomma  deoiduum  E.  &  E. 
On  black  ash  R.  R.  ties  and  on  wood  of  cedar  rails,  Potsdam,  New 
ork,  March,  1860. 
Perithecia  superficial,  scattered,    globose,  black,   colla|)sing  when 
^J'y,  with  short,  brown,  scattering  hairs,  especially  below,  300-400/1 
^am.,  with  a  minute,  papilliform  ostiolum.     Asci  cylindrical,  short- 
^tipitate,    60-70  x  6//,     paraphysate,    8-s(X)red.     Sporidia    biseriate, 
ftisoid,  3-septate,  constricted  at  the  middle,  septum  pale  brown,  15 — 
fc  18x3/1,  ends  acute. 

Differs  from    M.  inspksum  (Schw),  in   its  larger  perithecia  and 
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■,  fusoid.  (not 


uore  scattered  mode  of  growth  and  its  longer,  n 
ovate-obloDg)  sporidia. 
TciehaaporBi  nuaii  E.  &  E. 

On  old  hickon'  uutjj  lying  on  the  ground,  Newfield,  New  Jcney. 
May.  1893. 

Perithecift  scattered  or  looBcly  gregarious,  superficial  or  erumpent 
superficial,  black,  small,  conic- hemiapherical,  125-150,'i  brood. 
100-110/1  high,  with  a  |)apilliform  ostiolum,  fiually  collapsing  above. 
Aaci  oblong- cyliud deal,  70-75xl2-16;i,  abruptlyconlraoled  at  base 
with  a  very  short,  nodular  stipe.  Paraphyses  filiform.  S|x>ridiB 
obliquely  uniseriate.  or  subbiseriate,  elliptical,  yellow  ('l>econiiag 
brown  or  even  opake),  about  5-septate,  with  a  longitudinal  septum 
more  or  less  perfect,  sometimes  constricteil  in  ihe  middle,  14—18  x  8- 
9.1. 

Comes  near  T.  Eiiiilii  Fabre,    but  perithecia  much  smaller  and 
not  sprinkled  with  any  white  powder. 
DidymoiplisTia  vagani  E.  .t  E. 

On  dead  limbs  of  Otinja,  (hrya,  and  TJlmuf,  London,  Canada. 
May,  1893.     CDeamesa  Nos.  2110.  2113,  2113  b.) 

Perithecia  densely  gregarious,  small,  i-J  mm.  diam.,  whit«inside, 
covered  by  the  epidermis  which  is  raised  into  pustules  and  blackened 
directly  over  them  and  finally  pierced  by  the papilliform  ostiolum.  Asci 
cliivate,  paraphysate,  S-sjwred,  gradually  narrowed  towanl  the  base, 
100-110  k1'2,"..  S[x>ridia  uniseriate,  elliptical,  brown,  uniseptate, 
scarcely  constricteil,   1-5-20  x  9-11/-. 

Differe  from  !>.  epidenniilix  (Fr.),  in  its  larger  sporidia  and  jieri- 
tlieciu  white  inside  and  from  /'.  iiHidiilti  Sacc.,  in  its  smaller  peri- 
thecia and  s{H>ri<ila. 


Sphi 


:11a  pliragmitia  1'^,  .<;  K, 
On  deal!   leaver  of  I'hrwjmil'- 


Pine     Indiiiua    '^pl., 
e.1   a     ve. 
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in  its  scattered  perithecia  and  smaller  sporidia.  On  the  culm  and 
lower  part  of  the  leaves  is  a  Stagonospara  (S.  Phragmitis  K  and  E), 
which  appears  to  be  the  stylosporous  stage  of  the  SphcereUa.  The 
sporules  are  oblong- elliptical,  2-3-nucleate,  yellowish-hyaline,  very 
abundant,  10-12x3-4/1,  in  perithecia  about  the  same  as  the  asci- 
gerous  perithecia. 

Splmrella  ChimaphiloB  E.  &  £. 

On  living  leaves  of  Chimaphila  umbellatay  Faulkland,  Del.  May, 
1887.     (Commons,  No.  479). 

Spots  amphigenous,  2-3  mm.  diam.,  concave  above,  orbicular,  with 
a  slightly  raised  border,  dark  with  a  lighter  center  and  mostly  sur- 
rounded by  a  dark  colored  area  of  greater  or  less  extent.  Perithecia 
amphigenous,  seated  on  the  spots  and  on  the  blackened  area  around 
them,  innate  with  the  apex  erumpent,  75-1  OO/i  diam.  Asci  cylindric- 
oblong,  subsessile,  40-45  x  6-7/x.  Sporidia  subbiseriate,  oblong- 
fusoid,  uniseptate,  hyaline,  not  constricted,  7-8  x  2-2  i//.  The  larger 
spots  are  indistinctly  zonate. 

Allied  to  S,  Vaccinii  Cke.  but  in  that  there  are  no  definite  spots 
and  the  sporidia,  as  shown  by  an  examination  of  authentic  specc. , 
are  longer  (12-15x1  i-2/x)  or  (Sec.  Cke. )  12-18  x  1  i-2/i. 

Phyialoipora  Ambroiies  £.  &  E. 

On  living  leaves  of  Ambrosia  trijidd,  Racine,  Wis.  Sept.  1893. 
(Davis,  No.  9317). 

Spots  irregularly  elliptical  or  sub- orbicular,  J-IJ  cm.  diam.,  rusty 
brown,  surrounded  by  a  light  yellow  aureole.  Perithecia  ovate, 
about  200/Jt  diam.,  the  perforated  apex  strongly  projecting  above  and 
the  rounded  base  equally  prominent  below.  Asci  clavate-cylindrical, 
60-70x10-12//,  subsessile,  paraphysate,  S-spored.  Sporidia  uni- 
seriate  below,  subbiseriate  above,  oblong- elliptical,  hyaline,  continu- 
ous, 2-nucleate,  10-12  x  6-7//. 

Leptoiphesria  murioata  £.  &  E. 

On  leaves  of  Andropogon  mtirimtus,  St.  Martinville,  La.  (Lang- 
lois). 

Perithecia  scattered,  lying  in  the  channels  between  the  nerves  of 
the  leaf  and  covered  by  the  epidermis,  with  the  apex  and  papilliform 
oetiolum  slightly  projecting,  subelliptical,  150-250//  in  the  longer 
diam.     Asci  slender,  sub-cylindrical,   65-70  x  5-6//,  paraphysate. 
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8-9porei),     iihort-atipitate.       Sporidia   overlapping-uniseriale,    ebort-  | 
fuaoid,    yellowish,   2-septate,     scarcely  constricted,    10-11  x  2i-ispt, 
mo8tiy  not  over  2i/i,  ends  acute. 

Differs  from  L.  Micliotii  West,  in  its  elliptical  ]>eritbecta,  slender 
asci  and  shorter,  fiisoitl  paler  sporidia. 
Opbiobolni  AndropogoiLia  E.  A.  V.. 

Ob  dcsul  leaves  of  AjtdTopogon  muricatiin,  Louisiana.   (Lnnglois). 

Perithecia  scattered,  BulK^uticular,  elliptical.  22O-250;j  id  tba 
longer  diameter,  the  apex  aud  papilliform  ostjolum  slightly  promi- 
tient.  Asci  clavate- cylindrical,  60-80  s  8-10,'i,  short- 8tipitat«,  with 
abundant  paraphysea.  Sporidia  linear,  yellowish,  multi  septate,  mostly 
straight,  4U-B0  x  2-2),-. 

In  the  North  Am.  Pyrenomycetes  this  was  included  in  0.  Mtduaae 
E.  nod  E.,  hut  it  is  distioct  on  nccouut  of  its  much  shorter  asci  and 
sporidia,  as  well  as  its  smaller,  elliptical,   glabrous,  more  distiuctly 
prominent  perithecia.      The  habit,  however,  is  the  same. 
Diaporthe  iChoroitste)  Sitoas  E.  &.  E. 

On  dead  aud  nearly  decayed  limbs  of  Diroa  paliistris,  Loudoa. 
Canada.  July,  1892.      fDearness   No    2!tH'i> 

Perithecia  ill  subcirrinate  groups  of  12  20  buried  in  the  surface 
of  the  wood,  depreased-gloljose  *  I  mm  diam  whitish  inside  w  ith 
ostiola  convergent  and  erumftent  in  a  little  fascick  joined  together 
below,  their  shorl-cylindrical  J  mm  long  apices  free  and  slightly 
projecting  through  the  rupturtd  (.pidermi-  Ascicla\ate  cvlmdrical, 
50-60  K  6-7;>,  paruphysate,  hpondia  bisenate,  oblong-lusiiid,  straight. 
4-nucleale,  hyaline,   11-1'5  x  ^J-'^,-'. 

There  is  mi  black  circumscribing  line  around  each  separate  group 
of  iierilbecia,  but  a  continuous  black  line  or  stratum   running  along 
for  some  inches  in  extent,  in  the  wooil  beneath  the  [>eritliecia. 
Disponbe  (Cborostate)  Juglandii  K.  ti  E. 

tJn  dead  UmU^of  J.kj/iiiis  c!.,e.ra.  Alcove,  N.  Y.  Aug.  1893.  (C. 
L.  Shciir.  JSo.   145). 

Periil.ecin  imrie-i  ill  llie  unchiinge.l  sub.^Iaiice  of  the  inner  bark 
witlioiit  any  (.-ircviniscrilnng  line,  circinate,  fi-lli  together,  glolxi^, 
40<)-li(l(l- ilijiin.,  with  slender  necks  eiinvcrging  and  rising  through 
ihr  liiirk.  icniiiniitin;^'  in  ii  dvii.-H-  fascicle  of  short-cylindrical  or  henj- 
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^lack  disk  which  is  soon  obliterated,  and  surrounded  by  the  ruptured, 
pudtuliform-raised  epidermis.  Asci  cylindrical  short-stipitate,  p.  sp. 
do — 1  CO  X  ^10/1,   8-spored,    (paraphysate)  ?     Sporidia  uniseriate  or 

partly  biseriate,  subacutely  elliptical,   hyaline,  uniseptate 
oonstricted   at  the  septum,  each  cell    with  a  single  nucleus, 
1  o — 20  X  7—8/1.     Melanconium  oblongum  Berk.,  occurred  on  the  same 


fhis  differs  from  Z>.  bicincia  C.  and  P.,  in  its  more  obscure  stroma 
larger  perithecia,  asci  and  sporidia. 

rthe  (Choroitate)  Sambuoi  E.  &  E. 

dead  stems  of  Samhuciis  Canadenm,  Ann  Arbor,  Mich.,  April, 
(L.  N.  Johnson,  No.  483). 

Stroma  cortical,  consisting  of  the  scarcely  altered  substance  of  the 
*•!£.,  orbicular,  convex,  about  2  mm.  diam.,  not  circumscribed 
^^^^Iter  in  the  wood  or  bark.  Perithecia  10-15,  buried  in  the  bark  in 
^*  subcircinate  cluster,  not  at  all  sunk  in  the  wood,  250-350//  diam., 
^^«ite  inside,  ovate- globose,  their  short  necks  converging  and  termin- 
in  a  compact  fascicle  of  stout,  erect,  cylindrical  ostiola  rounded 
subobtuse  at  the  apex,  perforating  the  epidermis  and  rising 
y  above  it.  Asci  clavate-fusoid,  40-50x7//  with  obscure  para- 
Sporidia  biseriate,  oblong-fusoid,  4-nucleate  and  with  a 
oblique  hyaline  appendage  at  each  end  at  iirst,  finally  con- 
so  as  easily  to  separate  in  the  middle,  straight  or  slightly 
hyaline,  14-16  x  3-3  J//, 
e  other  species  on  Sambucus  have  the  perithecia  scattered  or 
arious  and  the  sporidia  not  appendiculate. 

tK>rthe  (Enporthe)  mioromegala  £.  &  E. 

^^n  dead  herbaceous   stems,   (Desmodinm)  ?     Wilmington.    Del. 
^^y,  1893.     (Commons,  No.  2309). 

Oregarious,  sometimes  2  or  3  perithecia  lying  close  together,  i-i 

*Xi.  diam.,  covered  by  the  epidermis  and   only  slightly  sunk  in  the 

^bstanoe  of  the  stem.     Ostiola  filiform,  bent  or  curved,  about  1  mm. 

^^^g>  very  slender.     Asci  broad-fusoid,    p.  sp.   50  x  20//.     Sporidia 

^^nglobate,  cylindric-fusoid,    nucleate,    subobtuse,    not   constricted, 

^«rly  straight,  25-28  x  5-6//. 

D.  magnispora  E.  and  E.,  N.  A.  Pyr.  p.  430  and  I),  megalospora 
^.  and  E.,  id.  p.  446,  both  have  larger  sporidia,  but  besides  the 
different  habitats,  the  former  has  clustered  perithecia  and  the  latter 
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bas  longer,  cimrser  oetiola  and  loD^r,  narrower  asci,  with  Gonstricte*! 
sporidia. 

PHndovalia  nlmlooU  E.  &  E. 

Od  dead  elm  limbs,  London,  Canada.  May,  1893.  (J.  Dear- 
ness,  1430c). 

Stroma  orbicular  or  elliptical,  i-1  cm.  ctiam.,  or  hy  coDfluence- 
bocomiug  irregular  and  much  larger,  formed  of  the  whitened  eub- 
stance  of  the  bark  and  surrounded  (in  a  horizontal  section)  by  a. 
block  line.  Perithecia  ovate-globi^e,  1-j  mm.  diam.,  entirely  buried 
in  the  bark  and  penetrating  nearly  or  ({uite  to  the  wood,  8-20,  buI>- 
dmnately  arranged,  their  necks  converging  ood  the  hemispherical. 
perforated  oatiolaerumpent  in  a  minute  fascicle  perforating  the  epi- 
dermis, but  scarcely  rising  nlwve  it.  Sporidia  allantoid,  yellow- 
brown,  'lO-'ISx^l'i,  1-3-septate,  ends  obtuse  and  often  swollen. 

The  Bpecc.  were  rather  old  and  tiie  aaci  dissolved. 
HypoiyloD  diaDoidsnin  E.  &  E 

On  bark  of  dead  slemaof  ihe  climbing  var.of  Hli'u  Toj-ifodendroit, 
Newfiehl,  N.  J.  Dec.  1892. 

Stromiita  (JcreguriouM,  8ul»seriatc,  eruiii[ient-sn]>erticiul,  black  (when 
matnre),  "2-3  mm.  diam.,  at  first  bemiapherical,  then  with  the  thin 
margin  slightly  raised  from  the  bark  so  as  to  become sulx I iscoid,  with 
rjuite  a  reaeiublaiice  (outwanlly  ]  to  Ifii/iui-rcn  Sdiieeiiilzii  Fr. 
Osliola  papillitorm,  at  length  otieii  iimbilicately  collapsing.  Sporidia 
oblong,  straight  or  sligbllv  curved,  [ni\e  brown,  '.i-nncleato,  8—11 
(mostly  8-lOj  xit-Jl,-.     The  S|)ecc.  were  old  nn<l   the  asci   had  dis- 

Tryblidium  OhienM  E.  &  v.. 

On  rotten  wood,  Ohio.     ( Mi)rgrtii.  i 

IVritbocia  gregarioiia,  oblong  or  obloufr-elliptical.  1-11  x  J-}  mm. 
alriiif.'lit  or  slightly  curved,  black,  roughiah,  with  1—2  deep  lungi- 
tudicml  stria' un  each  side  i>f  the  Uioaely  eloaed  li|)s,  ends  sub-acute 
or  iil.iiii-e.  A,-d  fvlitidri.iil,  sulisi-i-silc,  densely  paraphvi^ale,  75-!SI) 
X  «-l'i,',  .'<-s|uired.  .'^|ioridi:i  uiiiseriiite.  oblonir-elliptical,  imi»4;]>- 
tate,  Imiliiiral  lirM.  becimiiiir  brown.  12-1.-,  x  4-.^>,-'. 

Tliis  w-uM  ci.Mif  under  M-ili/i'll<m.  but  llie  iifritliem  are  tlaitened 
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TryblidiAllA  pygMM  E.  &  £. 

On  weather-beaten  wood,  Ohio.  (Morgan). 

Perithecia  gregarious,  eemi-immersed,  acutely  elliptical,  black, 
not  striate,  }-}  mm.  long,lip6  incurved,  not  closed, exposing  the  dark 
colored  disk.  Asci  clavate,  60-75  x  12-15/i,  subseasile,  with  fili- 
form, branched  paraphyses.  Sporidia  biseriate,  clavate,  3-4-septate, 
20  X  6-7//,  hyaline  becoming  brown. 

Has  the  same  habit  as  Glonium  lineare, 

*  *  *  DISCOMTCETES. 

lAokaellmlA  mierocpon  EL  &  EL 

On  bark  of  spruce  trees.  New  Harbor,  Newfoundland.  May, 
1893.     (Rev.   A.  C.  Waghome). 

Sessile  or  very  short-stipitate,  2-3  mm.  across,  cup  shaped,  (nearly 
closed  at  first),  margin  fringed  and  outside  clothed  with  a  dense  coat 
of  rufb-dnereouB  70-80  x  3J/s  ^XoxxU  rough,  simple  or  regularly 
bnmched,  subfasdculate  hairs.  Disk  pale  orange  when  fresh,  sub- 
nifous  when  dn'.  Asci  clavate-cvlindrical,  suhsessile,  55-60  x  6-7//, 
paraphysate,  8-spored.  Sporidia  uniseriate,  globose,  hyaline,  smooth, 
about  3i/i  diam. 

Has  the  general  appearance  of  Lachnella  oorticalis  (PerB.) 

Cysthieala  qaiiqmiliarii  £.  ±  E. 

On  decaying  leaves,  petioles,  &c^  lying  on  the  ground  in  woods, 
Nuttallbui^,  West  Va.     May,  1893.    (L.  W.   Nuttall). 

Gregarious,  sessile,  1-H  mm.  diam.,  cui)-6haped,  disk  pale,  with 
a  tinge  of  brick  color  when  dry,  dull,  dirty  white  and  ftirfuraceo- 
squamulose  outside,  margin  distinctly  cleil-toothed  and  incurved 
when  drv.  Asci  cvlindrical,  subeessile,  55-65  x  6-7'',  with  filiform 
paraphyses  scarcely  thickened  above.  Sjwridia  uniseriate,  or  sul>- 
biseriate  above,  elliptical,  hyaline,  continuous.  6-^  x  .*>-4''. 

Deraatea  lij&illiEiia  E.  &  K. 

On  bark  of  Acer  rubnim,  cut  for  firewood,  la.**!  winter.  Newfield, 
N.  J.  Oct.  1893. 

Cespitose  or  subseriate.  )nit  sometimes  staiidiup  singly.  Asiimiata 
short  sdpitate,  yellowish-olive,  cli^k  coneave,  l>ei'omintr  nearly  plane, 
with  a  thick,  obtuse  raargiu,  fnit^ide  re<l<lish,  >ti|>e  stout,  alnrnt  i  mm. 
long  arising  from  a  reddish  earnose  stroma.  As<-i  clavate,  H0-1(K>  x 
12-15//.     Paraphyses   st^mt,    thickene^i.    eolore<l    au<i    suhundulate 
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above.     Sporidia  biseriate,  oblong,  hyaline,   granular  and  nucleate, 
14-16x6-7,". 

Diflerslroin  D.  otivacea  Ell.,  iu  its   cannwe  stroma   and  smaller 
asc'i  nod  Bporidia. 
Be loaidiam  minimum  E.  &  E, 

<ju  dead  atenu  oi'  Aralia  rnceinom,   Granogue,    Del.  Aug.  1893. 
(Commons  No.  2226). 

Scattered,  erumpeut,  eeesile,  pale  rose  color,  minute  (90— lIO/i), 
sub-discoid,  indistinctly  margined,  subgelatinous,  fiirfurnceo-pilo»e,  nr 
nearly  glabrous.  Asci  clavate-cylindrical,  a^iaraptiysate,  subeeft 
45-65  3t  6-7/j,  8-apored,  Simridia  biseriate,  fii.'Kiid,  slightly  curred. 
hyaline,  3-septat«,  not  oonstricted,  subacute,  14—20  x  3—3};'. 

Outwardly  hardly  distinguishable  from  Ptiiia  exi^ua  Ck.,  but    , 
asci  twice  af  large  and  aparaphysatc  and  sjmridia  nearly  three  tli 
a»  large  and  3-septate. 
Cenan^nm  taberaolifonne  B.  &  E. 

On  dead  twigs  of  flex  iflabra,  Newfield,  N.  J.  Nov.  1893. 

Ascomata  coriaceous,  thin,  densely  cespitose  on  an  erumpenl,  y^l*  ' 
lowish  stroma,  forming  tubercular  masses  (-1  cm.  diam.,  light  yel- 
low and  furfuracco-siiuamuhw  uutxide,  with  the  margin  entire,  white 
and  slightly  incurved,  ureeolate,  2-3  mm.  diam.,  hymenium  pale 
lirick-red  coiUracted  Iwlow  into  a  short,  thick,  sti[]e-like  base.  Asci 
chivate-cylindrical,  40—50  x  4-5;i,  H-8|>ored.  Paraphyses  filiform, 
simple  or  dichotomously  branched  above  nut  distinctly  thickened 
lit  the  iqiex.  Bporidia  oblitpiely  uuiscriute,  elliptical,  hyaline,  con- 
tinuous, 2-nuch>ate,  Hubinetjuilateral,  5— 6x2J,''. 

In  drying  the  margin  rif  the  cups  becomes  Incurveil.  and  there  is  a 
IcMdeiicy  nf  the  opjxisite  sides  to  mil  together. 
FatmelU  vagani  \',.  ik  V.. 

Oil  dead  twigs  oi'  L'uide.ra  Benzoin,  Guyancourt,  Del.,  and  on  dead 
Stems   of   Kii/iatoriiiiii   sesKilifoliuin.    Granogue,    Del.    Aug.     1893. 
s  Nos.  2257  and  2260  |. 

■umi«-i.I,  ,<,s-ik-,  small  (1-1  mm.),  pale  tlesh-cnlor. 
I  liarkcr.  sliglitly  nii-.-d  margin  clos*-ly  eml>race.l  by 
liilermir-,  subsluric'c  .-ofi.  canicisc.  Asci  olavate-cylin- 
lipilalc.   40-4-")  x  l)-7",     «-s)K.red.      Parphvscs    stout, 
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above,  ehortr elliptical,  l-2-iiucleate,5-7  x  4-6//,  hyaline  or  yellowish- 
hyaliiie. 

Closely  resembles  outwardly  Patellaria  ferruginea  C.  aiid  E.,  but 
the  sporidia  are  different  In  the  speca  on  Eupcdorium,  the  sporidia 
correspond  to  the  larger  measurements  and  are  mostly  2-nucleate. 

Kariehia  ipharioidei  E.  &  E. 

On  rotten,  decorticated  oak  limb,  Newfield,  N.  J.  March  26,  1893. 

Ascomata  gregarious,  sessile,  150-200//  diam.,  black,  margin  in- 
curved and  irregularly  lacerate- toothed,more  strongly  incurved  when 
dry  so  as  to  hide  the  dull  white  disk,  often  clothed  outwardly,  espe- 
cially when  young,  with  a  few  black  spreading,  bristle-like  hairs, 
which  also  overspread  the  surface  of  the  wood.  Asci  oblong- clavate, 
short  stipitate,  25-30  x  8-10//,  and,  like  the  stout  paraphyses,  of  a 
greenish-yellow  color.  Paraphyses  2-3-septate,  slightly  enlarged 
above  and  oilen  constricted  at  the  upper  septum.  Sporidia  biseriate, 
ovateK)blong,  pale  brown,  uniseptate  and  slightly  constricted  at  the 
septum,  8-10x3-3i//. 

Differs  from  the  other  species  in  its  margin  so  strongly  incur\'ed 
as,  in  the  dry  state,  to  hide  the  disk  almost  entirely  and  thus  give 
the  appea  ranee  of  a  pyrenomycete. 

Blitrydium  Bymph  o  riearpi  E.  &  E. 

On  dead  twigs  of  Symphoricarpus  vulgaris,  Rockport,  Kansas. 
Aug.,  1893.     (Bartholomew). 

Scattered,  erumpent-su|)erfieial,  slaty-black,  A-1  mm.  diam.,  dis- 
coid, with  a  narrow,  erect  margin,  outride  and  disk  rugulose  and 
when  young  clothed  with  a  few,  short,  scattering,  pale,  glandular 
hairs.  Asci,  oblong,  subsessile,  120-130x30-35/',  paraphysate, 
8-spored.  Sporidia  biseriate, broad  fusoid-oblong  or  oblong-elliptical, 
a  little  narrower  below,  niultiseptate-niuriforni,  yellow- brown, 
35-40  X  16-24/.. 

Stietis  eompressa  K.  &  K. 

On  dead  limbs  of  Caryviw //.sand  Ostrya  Virginica,  Ix)ndon,  Canada. 
(Deamess). 

Ascomata  entirely  buried  in  the  wood,  laterally  compressed,  1-2 
mm.  long,  acute  at  each  end,  grayish-black.  Ostiolum  erumpent 
through  the  bark  forming  a  minute,  white  tubercle  with  an  olive- 
colored  center  but,  at  least  when  young,  without  any  distinct  open- 


PROCf^DrHOB  0 


'  THE  ACaDBMV  I 


ing.      Asci  300-400  x  8-10/-,   with  filiform  aporidia,  multinucle 
becoming  multiseptate,  nearly  as  loug  as  l\w  aaci,  about  liv  ih^ 

•*»"SPH^ROPSIDEAB  AND  MELANCONIEAE. 

FbfllaitiDta  balioitaU  (Schw). 

Dfpazea  ka/mieolafic\m.,  Syu.  N.   Am.,  No.  1812.  (pr.  p), 
living  leaves  of  Kalmia  latifolia.    Newfield,  N.  J.  April,  1893. 

Spots  amphigenuus,  orbicular,  1-2  mm.  diam.,  wbit«,  with  n  d 
purple  margio  shadiog  off  iato  reddisb-purple.  The  whil«  ib 
couapicuoQs  l»elow.  Perithecia  epiphyllous,  deptjased  globose,  s 
cutioular.  black,  I00-200,'i  diam.,  80inetimescooc«utrically arraii| 
on  the  Bjx)ta,  9emi-eruBi]>eut,  but  closely  covered  by  the  tranapar 
uudcle  which  is  often  atellately  elefi,  but  not  reflexed,  rather  broa" 
pierced  above.  Sporulesobloug  elliptical,  hyaline,  niioute  (2-3x1 

The  Dejiazfu   kalviicnta  Schw.,  emhracee  both  a  Seploria 
Phyllostu^Ui,  not  out  wan  11  y  diatiuguishable ;  the  former  issued 
Thiiraen'B  Mycotheca.  No.  14y4,  Ell.  N.  A.    F.  344.  Roum.  F. 
2327  and  Rab.  F.  E.  2792.     Ell.  aud  Everhart.N.  A.  P.,  2d 
2661  is  a  different  thiiig,   the  spots  having  a  raised  border  an< 
Bporulea  being  longer.      The  label  to  this  last  So. 
should  read  on  Kalmin  onrjuttifoti'i,  and  the  8yn., 
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of  a  round  disk  on  the  face  of  the  leaf  This  line  is  more  pronounced 
and  the  spots  are  rather  paler  below.  Perithecia  amphigenous, 
black,  100-110/1  diam.  pierced  above,  only  the  apex  erumpent. 
Sporules  elliptical,  olivaceous,  4-5  x  2J-3//. 

Distinguished  from  Ph,  ForsyfhicB  Sacc.  by  its  discoid,  smaller 
spots.     It  also  grows  on  a  different  species  of  Forsythia, 

On  the  same  leaves  there  is  an  Amochyta  with  sporules  7-10  x  2i//. 
and  also  Diacosia  maculicola  Ger. 

Phyllostiota  oonfertissima  E.  &  E. 

On  leaves  01  Ulmusfulmy  Louisville,  Kansas.  Oct  1893.  (Bar- 
tholomew No.  1186). 

Spots  amphigenous,  orbicular,  4-6  mm.  diam. ,  definite,  of  a  uni- 
form dark  brick-red  color.  Perithecia  hypophyllous,  numerous, 
minute,  Id.'i  diam.,  perforated  above,  scarcely  visible  without  a  lens. 
Sporules  allautoid,  hyaline,  3-4  x  1//.. 

Has  the  same  habit  as  Phyllosticta  (Phama)  Virginiaim  Ell.  and 
Halst. 

Phyllostiota  morioola  E.  &  E. 

On  leaves  of  young  seedlings  of  Moras  ruhra,  Belvue,  Kausas. 
Oct.  ,1883.     ( Bartholomew  No.  1184). 

Spots  amphigenous,  large,  red- brown  at  first,  then  whitening  out 
with  a  brick-red,  shaded  margin,  irregular  in  shape  1-2  cm.  diam. 
Perithecia  amphigenous,  subdiscoid,  brown,  perforated  above,  100- 
llO/t  diam.  Sporules  oblong  or  clavate-oblong  or  subelliptical, 
hyaline,  2-nucleate,  5-8x2A-3/'. 

Ph,  morifolia  Pass,  is  on  discoid  spots  and  has  sporules  only 
3ixl}v. 

Phyllostiota  orbioula  E.  &  E. 

On  leaves  of  ^Vcw/a/'/iu/fi  Armoracia,  London,Canada.  July,  1893. 
(DeamessNo.  2132). 

Spots  amphigenous,  orbicular,  thin,  white,  1-1  i//  diam.  with  a 
narrow,  light  colored  margin  on  l)oth  sides  of  the  leaf  Perithecia 
mostly  epiphyllous,  discoid,  black,  80-1  20/a  diam.,  erurapent-super- 
ficial.  Sporules  oblong-elliptical  or  ovate,  hyaline  or  subolivaceous, 
4-6x2J-3.". 

Differs  from  Ph.  anceps  Sacc.  in  its  broader,  differently  shajied, 
subolivaceous  sporules. 
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PbylloBtUU  Iridii  K.  .<£  M. 

Un  leaves  of  Irin  vrmipohr,  Gre«u  Cove  Spriugs,  Fla.  April  I2,i 
1884,  {Bt.  Martm).  and  Ann  Arbor,  Mich.  July  12.  1S92.  | 
( Harriet  L.  Merrow ). 

Perithecin  amphtgenouH,  iiiiuute,  buried  in  the  leaf,  with  odIt  ths 
papillifomi  apex  vieible,  4-6  toother  oti  small  (j-l  mm. },  dark 
purple  apots  thickly  scattered  over  the  leaf  which  at  length  becomes 
reddish-brown  and  dea<l  at  the  apex  and  along  the  sides.  Hpofulei 
obJong-cylindncal,  hyaline,  uucleolate,  9-1 1  x  2i:i,  abundaDt.  The  4 
spots  800U  l>ecome  dirty  white  in  the  center. 

The  Florida  specc.  lack  the  white  center  in  the  spots,  and  are  not   I 
ae  well  developed  ae  the  Mich,   specc.  but  are   evidently  the  aame. 
Judging  from  the  deecription  and  the  spec,   in  F.  Gall.  2S8,  this  i» 
ver^-  disliiiet  trom  Agftroma  ienerrimum  Grogn. 
D  m  tani       dL  sot  UDibUai  T3. 
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Perithecia  erumpent-superiicia],  black,  subglobose,  i  mm.  diam. 
Sporules  fuBoid,  curved,  hyaline  nucleate,  20x2-2 J//.  Perithecia 
rather  sparingly  clothed  with  stout,  spreading,  rather  short,  black 
bristles. 

Sphesropiii  Mori  E.  &  E. 

On  twigs  of  Moras y  London,  Canada.  July,  1893.   (J.  Dearness). 

Perithecia  evenly  scattered  globose,  200-250/ji  diam. ,  buried  in 
the  bark  which  is  uniformly  blackened  within,  raising  the  epidermis 
into  pustules  which  are  ruptured  at  the  apex.  Sporules  oblong,  pale 
brown,  18-22  x7-8.a. 

Differs  from  &  valaoidea  C.  &  K,  in  its  smaller,  evenly  scattered 
perithecia  and  sporules  nearly  twice  as  long. 

Hendersonia  puitulata  E.  &  E. 

On  old  hickory  nuts  lying  on  the  ground,  Newfield,  N.  J.  May, 
1893. 

Perithecia  scattered,  pustuliform,  1-1  mm.  diam.,  flattened,  seated 
on  the  inner  surface  of  the  nut  Sporules  narrow-elliptical,  3-septate, 
10-12  X  3-3  i/i,  not  constricted,  pale  brown,  inner  cells  darker. 
Easidia  about  as  long  as  the  sporules. 

Zythia  boletieola  E.  &  E. 

On  Pcucillus  (Boletinus)  parosus  Berk,  Newark,  Del.  July,  1893. 
(A.  Commons). 

Perithecia  scattered,  pustuliform,  small  (200//  diam.),  thin-membra- 
naceous,  yellowish-flesh-color  becoming  amber  color.  Sporules  hya- 
line, oblong  or  ellptic-oblong  5-15x4-5//. 

Stagonotporm  pedunoali  E.  &  £. 

On  old  peduncles  of  Liriodendron  Tulipifera,  Nuttallburg,  West 
Va.    July,  1893.     (L.  W.  Nuttall,  No.  119). 

Perithecia  gregarious,  pustuliform,  about  J  mm.  diam.,  covered 
by  the  blackened  epidermis.  Spr)rules  cylindrical,  18-22  x  2-2 i/jt, 
multinucleate,  hyaline,  straight. 

8«ptoria  Lespedeias  E.  &  E. 

On  leaves  of  Lespedeza,  London,  Canada,  July,  1893.  (Dear- 
ness No.  2134). 

Hypophyllous,  on  small  (1-2  ram.),  subangular  or  suborbicular, 
rather  indistinctly  limited,  grayish- brown  spots.  Perithecia,  buried, 
30 
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with  only  llie  apex  enimpent,   suligloboae,   about  75;i  (liam.,  ilwk 
(?oWed,  Sporulea  acicular,  J2— 20xl-li/>,  laintly  DUcleolaM. 
Septoria  giKalpoTa  E.  >i  E, 

On  IcHvedof  Celtu  oecidenUilix,  Rockport,  KoiiBas.  Supt.  2,  189S. 
(Bartholomew,  No.  1175). 

Hpots  nniphig«DoiiB,  nrbicular,  dirty  brown,  KODUte,  center  white, 
Diai'gin  definite  but  irregular,  grayish- brown  below,  1-1  cm.  ncroea. 
Peritheciu  buried  in  the  eubetauce  uf  the  leaf,  gtoboee,  150-200.'i 
diam.,  covered  by  the  blackened  epidemiie  which  k  pierced  by  the  ' 
subconical,  (lerioraled  ostjolum.  Sporules  vermiform-cylindriral, 
nearly  rtraight,  somewhat  narrowed  below,  hyaline,  grauiilar,  becom- 
ing mult  ii^ptiUe,  75-100s6-S,". 

Not  to  be  confounded  with    Heiidersonia  ce&ifolia  Cke,,    on  the  j 
sume  host. 
Beptoria  KedioagioU  Bob.  &  Dcain. 

The  i^pecc.  of  this  Bi>ecief  in  Deem.  Plantea  Crypt,  de  Fruuee,  No. 
1728,  have  the  »ip'jrules  mostly  3-se|)tate,  and  being  without  any  tru« 
perithelium  are  referable  to  the  genua  Septoi}loeum.  Bpevimeus  aoDt 
from  Caaa<la,  by  Mr.  Dearneas.  uu  Medirago  liipnlitvi,  agree  with 
Dosui.  spfce.  only  llu;  H|x>ru!e:^  are  shorter  (,1-1-lGx  ;i,-<),  instead  of 
15--20x:i,'<  which  is  jiljoiit  the  siKe  of  those  in  l\-am.  Exsiw.  The 
C'iuia<la  S|)ecc.  also  have  the  i>j>oruleiioiily  nucleate  and  nut  distinctly 
septate,  but  as  nuelealc  sjjores  often  become  septate,  aud  a.-'  the  Can- 
ada 6\>ei.-c.  agree  in  other  res]>ects  with  lho.-;i>  issned  by  Deriui.  aa 
Septoriii  MfUcaijin'm,  we  Imve  no  hesitation  in  calling  both  the  ^nie 
t\niv^—Sfplogheiim  MMiwjini'^  (  Kob.  &  Desni. )  Glwwpurium 
M,-<l!,:a.ji„i^  E..V  K.,Juurn.Mye<il.,  HI  p.  104,  ia  probably  the  same 
thin;:,  tile  .spfir.  now  having  the  s|)on's  nni^-eptate. 

Myxoiporinm  luteom  K.  *  i:.  N.  A.  V.  W.W.     F'ioi){il.'iiliimliiiiiii.  l.ill. 

On  bark  of  Vnrii<t  h,„wid->'-a.  Niiltallburg.  WestVa.  June,  1893. 
(L.  \V.  Nutlalt,  No.  7!!)- 

Sli-onm  glolMwe-conicai.  light  yellow,  1-1  mm.  iliani.,  slightly  sunk 
in  the  imuT  Ixirk,  imilorular  :mil  oiH-niiig  l.y  a  single  jw.n-.'  The 
sii|-tii<-e  of  till'  irnier  Iiiirk  anmnd  llil-  |)ore  i.-'  of  ii  pale  slate  eolur, 
the  enlorcd  |),)nion  iletinilely  liziiitcil    by    a    black   line  so  as  lo  form 

iLiiie  I  he  bark.      S|. .rules  navicular-nl.lon-  hyaline,  obtuse,  lll-l]  x 
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4-5/x  with  1-2  large  nuclei.  Basidia  slender-cylindrical  15-20  x  Hfx. 
Mass  of  exuded  sporules  flesh-color. 

Oloeoiporium  apoeryptum  E,  &  E.,  Journal  Mycol.  IV,  p  52  var.  ramicolum  E. 
&  E.    {Gloeosporium  Negundinis  E.  &  E.,  in  Herb.). 

On  small  dead  limbs  of  Negiuido  aceroideSy  near  Wilmington, 
Del.  June,  1893.     (A.  Commons,  No.   2084). 

Acervuli  covered  by  the  blackened  epidermis,  variable  in  size  J- J 
mm.  diam. ,  round  or  irregular  in  sliape,  pustuliform.  Conidia 
oblong,  rounded  at  the  ends,  sometimes  slightly  narrowed  in  the 
middle,  12-15x4-6.u. 

Harknessia  thnjina  E.  &  E. 

On  inner  surface  of  white  cedar  bark  (  Cupressus  thyoides)  peeled 
off  and  left  lying  on  the  ground,  Newfield,  N.  J.    Nov.  1893. 

Acervuli  buried  in  the  bark,  short-elliptical,  black,  about  i  mm. 
in  the  longer  diameter,  opening  by  a  small  pore  and  Anally  discharg- 
ing the  opake,  acutely  elliptical,  12-16  x  9-1 1/^  spores  with  persist- 
ent, hyaline  pedicels  16-20/a  long.  There  is  no  appendage  at  the 
apex  of  the  spore  which  is  merely  obtusely  pointed.  The  surface  of 
the  bark  is  only  raised  into  slight  pustules  which  at  first  are  scarcely 
noticeable. 
Oloeosporium  boreale  E.  &  E. 

On  Salixsp.  Newfane,  Vt.   Sept.,  1893.    (A.  J.  Grout,  No.  43). 

Spots  orbicular,  large  4-5  mm.  diam.,  brown,  soon  confluent  and 
occupying  the  greater  part  of  the  leaf  which  turns  light  yellow 
around  them.  Acervuli  numerous,  small,  hypophyllous.  Conidia 
abundant,  clavate-cylindrical,  hyaline,  continuous,  7-12  x  1^-2^1 
issuing  in  short  lightrcolored  cirrhi  which  soon  become  aml)er  colored. 

Resembles  O.  Salicis   West.,  but  that  species  is  epiphyllous  and 
the  conidia  (sec.  Cavara)  are  14-16  x8.". 
Oloeoiporiam  OsmundaB  E.  &  E. 

On  pinnules  of  Osmunda  cinnamomea,  Munith,  Jackson  Co., 
Mich.    Aug.  1893.     (G.  H.  Hicks.  No.  1795). 

Acervuli  innate,   numerous,    minute,   on  yellow-margined,  brown 
spots,  discharging  the  8ubglolx)se,  3//  conidia,  in  short,  white  cirrhi, 
on  both  sides  of  the  pinnule. 
Cylindroiporium  Olyoeriae  E.  «&  E. 

On  leaves  of  Glyceria  nervata,  Racine,  Wisconsin.  Aug.,  1893. 
(Dr.  J.  J.  Davis,  No.  9327). 
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Spola  u arrow- elliptical,  dirty  white,  with  a  purple  border,  4-6 
mm.  loag  by  U-2  mm.  wide,  or  often  cooHueiit  tur  one  or  more  ceu- 
timetera.  Acervuli  t-4  in  the  center  of  the  spots,  amphi^iiou^ 
but  more  distinct  above,  100-]50;i  diain.  Ck)Didia  cylindric«l, 
15-x30  21-3.",  nucleate  and  apparently  becoming  3-Beptate.  hyaline, 
Btraighlor  slightly  curved. 

Tliis  Is  a  very  different  thing  from  Seploria  Tntid  Desm.,  a« 
shown  by  the  diagnosis  and  specc.  of  that  species,  and  can  not  be  k 
Septot-ia  HS  there  is  no  [leritheciuni. 

Cylindroaporinm  Calama^oatidli  E.  &.  E. 

g   ea  es        ta        g 


iM,    Berryvillei,    Wis. 


rt«g 


white,  with  a  pur- 
0-200,"  diam.    Con- 
nucleate,    (becwning 
oiifi  end,  the  other 
ze  out  in  small,  amber 


ruhm  E.    &     E. 


bangular,  lJ-3  nun. 

>hylloU9,  25(l-400,-< 
la  raised  iiiloprom- 
cyliiirical,  greenish 

x2}-3.". 

m    To.ricoilfmfri   E. 

dwve  slated.  Prof. 
Cala,,  on  Ifavvs  of 
'li  ti.-'  Toricwleiidroii, 
1  nil  tho  »j)ecc.  tho 
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Beptogloeum  Lupini  E.  &  E. 

On  living  leaves  of  Lupimis  perenniSy  Munith,  Mich.  Aug.  1893. 
(G.  H.  Hicks). 

Occupying  the  tips  of  the  leaves  which  become  dead  and  reddish- 
brown.  Acervuli  minute,  60-70/x  diam.  Conidia,  oblong- cylindri- 
cal, 2-4- nucleate,  more  or  less  bent  or  nearly  straight,  obtuse,  1-3- 
septate,  12-22x4-5/1.  Quite  distinct  from  Cylindrosporium  longU- 
porum  £11.  &  Deamess. 

Pestaloiiia  nueieola  E.  &  E. 

On  the  inner  surface  of  old  broken  hickory  nuts  lying  on  the 
ground,  Newfield,  N.  J.     May,  1893. 

Acervuli  subcorneal,  erumpent,  small,  15Q-200/1  diam.  Sporules 
oblong- fusoid,  4-septate,  scarcely  constricted,  terminal  cells  hyaline, 
inner  cells  smoky-brown,  length  of  the  colored  part  about  12/jl  by  4/i 
wide,  apical  cell  short-conical,  crowned  with  a  3-parted  crest  of  three 
spreading,  hyaline  bristles  7-1 0.a  long,  lower  cell  attenuated  into  a 
pedicle  shorter  than  the  sporule. 

Peitaloiiia  lyeopodina  E.  &  E. 

On  Lycopadium  complanatumy  Naaman's  Creek,  Del.  July,  1893, 
(A.  Commons). 

Acervuli  erumpent-superficial,  conic-hemispherical,  i-J  mm.  diam. 
Conidia  clavate,  4-septate,  20x5/^  terminal  cells  hyaline,  conical, 
inner  celb  light  brown,  crest  of  3-4  hyaline  bristles  10-12//  long, 
curving  outward.     Pedicels  about  as  long  as  the  conidia. 

*****  H  YPHOMYCETES. 
Moailia  nrediniformis  E.  &  E. 

On  half  grown  apples,  Newfield,  N.  J.  June  28,  1893.  (Mrs. 
A.  J.  Ellis). 

Erumpent  in  dense  orange-colored  tufts,  at  first  covered  by  the 
thin  epidermis  and  forming  yellow  blisters  on  dead  shriveled  places 
on  the  apples.  These  consist  of  densely  fasciculate  hyphae  with 
erect  branches,  septate  above  and  soon  separating  into  conidia,  varying 
in  size  from  15-80  x  12-30//.,  not  connected  by  any  distinct  isthmus 
and  filled  with  subglobose,  hyaline  sporules  3-10//  diam.,  and  these 
again  filled  with  smaller  sporules.  The  tufts  of  hyphae  soon  rupture 
the  epidermis  and  the  large  conidia  bursts  and  liberate  the  enclosed 
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[IMS.  I 
ige-L-olored  dusty  nitue,  r«iuin<liug  a 


sitoMiles.  thii^  forrning 
of  Perldcrmium. 

Diflere  from  K  dtopltlh  Mont,  and  ,1/.   .\farli>,i  E.  &  B.,  m  ilie 
cbanicter  of  the  couidia. 
Bsmnlaria  TstioolaM  tl.  &  K 

On  leavefluf  Osiiwrlihu  Wiia-iford.  Wic.   June,  ]8ftl.  (Dr.  .1.  J. 
Davia,  No.  911). 

Couidia  oblong  or  cyliDdrical,  hyaline,  moelly  coDtinuoue,  12— *25    ' 
xli— 2,'i,  OD  very  eliort  liypbae,    forming  niiuute,  but  dease  white 
tuftg  8erial«ly  arran^d  along  the  nervelets  of  the  leaf,  on  block, 
dead  (often  marginal)  epote  of  irr^ular  Bhajteand  1—3  mm.  in  diuiB'   ' 


FirionlaTia  psTMltlM  £.  &  IC. 

Parasitic  oo  PhjUaehora  gramini*  (Pew.),  on  Elymtu  Virginietiti 
Kenosha  Co.,  Wis.  Aug.  1893.      (Dr.  J.  J.  Davis,  No.  9311). 

Densely  tutted,  grajish- white.  Hyjihae  erect,  siniple  or  forked 
ahove,  Bparingly  iieptat^,  hyaline,  70—1 1 0  x  >%-4,'i.  0>nidlu  termiuRl, 
narrow  ovKte  or  obclavate,  hyaline,  becoming  'i-S-eeptate,  1&-22  x- 
5-7;.. 

Tlie  fiin^rus  tornis  a  fringe  around  the  margin  of  the  Phylluchm-a 
stroma.     Tlie  liypliuc  and  conidia  iiiii<-h  re.-icinhle  those  of  !'.  Onizne 
Cavant. 
HcDiipora  acioola  V..  ifi  K„  N.  .\.  !■',.  ■,■!">■>, 

On  iiilleu  leaver  of  I'hn-f  n-ji,!.,.  y.^^^M<\.  N.  J.  June,  189:J. 

Eveiilv  frtused  so  us  to  i;irni  u  tliiu  piih^sfeni-e.  gray  iit  first,  hut 
sonu  l>ec,.mi.i}:  darker,  Hy|.l...e  er.-rl,  simple,  l)rown.  sparingly  an.l 
disiuully  >fpiiitt-,  sli'iicler,  lOll-lK)  x  :i ".  (.'onidia  cylindrie-fusiud 
.■onliuiioiis,  >^liglitly  curve.!  hyalim-.  about  Vls.\  >■-■>:<.  'with  a  slender 
bristle  al  oacli  end"  ulw.ul  >*.■■   lon^r. 

The  rouidiii  are  siualler  tliaii  in  .1/,  .■ili«l<i  Cda. 


a  !■:.  ,^ 


mude.1 
■iihoul 


1893.]  NATURAL.  SCIENCES  OF    PHIL.ADEL.PHIA.  463 

Dioooonm  nebnlomm  E.  &  E. 

On  Fraxinus  Americana,  Sept.,  '93,  Wisconsin.  (Dr.  J.J.  Davis). 

Hypophyllous,  spots  none.  Conidia  obovate-oblong,  olivaceous, 
1-septate,  11-13  x  4//,  apiculate  below,  rounded  above  sessile,  like  the 
preceding  species  scarcely  constricted,  and  with  the  septum  above  the 
middle,  but  differing  in  the  absence  of  any  spots  and  smaller  conidia, 
w^hich  form  faint  olivaceous,  more  or  less  confiueut  patches,  without 
any  distinct  hyphae. 

Cladoiporiiiin  ni^ellam  E.  &  E. 

On  bark  of  R.  R.  ties,  Nuttallburg,  West  Va.  Oct.,  1893.  (L. 
W.  Nuttall,  No.  172). 

Hyphae  densely  tufted,  septate,  subequal,  150-200x5-6//,  tufts 
effused,  subconfluent,  forming  a  black,  velvety  coat  extending  over  the 
surface  of  the  bark  indefinitely,  with  the  same  habit  as  Macrosporium 
nigrellum  C.  &  E.  Conidia  smoky  hyaline,  becoming  pale  brown, 
variable  in  size,  the  smaller  ones  ovate,  continuous  or  uniseptate, 
6-8  X  5,v,  the  larger  ones  oblong-elliptical  or  subcylindrical,  2-3-sep- 
tate,  12-15  x5-6/i. 

Claiteriiporinm  olivaoenm  E.  &  E. 

On  old  corn  stalks  {Zea  Mays),  Newfield,  N.  J.       May  14,  1893. 

Forms  a  thin,  dark  olive  layer  (becoming  nearly  black),  composed 
of  much  branched,  creeping  hyphae,  hyaline  at  first,  becoming 
brownish  and  closely  appressed  to  the  matrix.  Conidia  cylindrical, 
4— 8 -septate,  constricted  at  the  septa,  obtuse,  20-25x6//,  arising 
directly  from  the  creeping  hyphae  without  any  visible  pedicel. 

Cerooipora  exotica  E.  &  E. 

On  leaves  of  some  cultivated  water  lily  in  an  aquarium  on  the 
World's  Fair  Grounds,  Chicago,  III.     Oct.,   1893.     (E.  F.  Smith). 

Spots  epiphyllous,  orbicular,  small  (2-4  mm.),  dirty-brown,  with 
or  without  a  slightly  raised  border.  Hyphae  densely  fasciculate, 
subolivaceous,  simple  or  with  a  short,  rudimentary  branch  above, 
25-40  X  2}-3//.  Conidia  slender,  linear,  multiseptate,  hyaline, 
80-150  (exceptionally  190)  x  3-3  j",  nearly  straight. 

Closely  allied  to  C.  nijmphaeacea  C.  tfe  E.,  but  hyphae  and 
conidia  twice  as  long  as  in  that  species.  The  tufls  become  effused  and 
appear  like  a  lead-colored,  thin  tomentum,  covering  the  central  part 
of  the  spots. 


y  THE  ACAI'EMV  ( 


c* 


O«reoapora  atrosTii*!  E.  it  C 

On  dead  eUnus  and    |>od8  of  HajihanvM  mtivu»,    Newfield.  r*" 
Onl.,  lt<93. 

Hyphae  cenpitose  ou  a  Bujall  lulwrL-nlar  IiBbb,  pale  brown  1-?- — 
tate,  U>rulo»e  and  eubundulate  above.  60-70  x4,'i,  forming  ^ 
Mack,  elliiitical  patcliea  2-4  mm.  long,  covered  with  the  minute  - 
tered  tiiile.  Ciinidia  slender- olMjlnvate,  hyaline,  ?0-110x3J  — 
6-r2-8eptate  (mufltly  about  B-Beptale).  The  mature  eonirlia  ar"^ 
abundant  aa  to  whiten  the  patchea  of  hyphac.  Besides  the  a1)9^ 
of  any  apots,  and  ils  growth  on  poda  and  atems,  this  differs  froim- 
Niiglurtn  Pass,  in  its  mulUseptatt'couidia,  which  are  not  bucillai"^ 
iti  C,  Armoraeiat  Fckl. ,  and  ate  na  rroiver  aiid  with  fewer  rapta  K^ 
those  of  C.  Cntci/franun  R  A'  E.  The  hyphae  are  afw)  shi^ 
than  in  the  last  named  epeciee.  Tlie  speixi.  are  overrun  with  Mair^ 
porinm  ftueieulatum  C  &  E. 
UaaTotporlnm  Kslnmbtl  E.  &  E. 

(!)n  leaves  of   Nisliimb'iuin   Ivieti/n.    Belvue,    Runen^.      Oct    ' 
(lianholonieiv,  No.  1180). 

Spots  dirty  browu,  suborbicular  and  subindefinite,  1-6  mm.  diai^^^^~^ 
thickly  aeattered  over  the  leaf  and  more  or  lees  confluent-     Hypt 
epi)>hyll.iii^.   ^.vilr,'n'.|  ^iri.l  -.,lil:u;v    ,.r  2-:; 'N„i,i,v1.>ti  ;il    hii.-i', 
:!_4-sepl;itc,  ilO-Silx  .-,-)),.  tl,e  up|«r  eell  niosfly  swollen,      t 
chiviile,  ;>-ii-se|itutf,  with  ii  tew  faint,  |Mirtial  loiigitudiiia!  ?iepti 
broHU  o.")-.)0  \  lil-l"v'.  iilU'iHiiiti'ii  below  into  a  slender  stipe  1 


.  J. 


:,  I 


MRcrosporiuo 

nesculentum  11.,^  E. 

Uuari,.d 

up  iVilil    111  eHK    ]>llUlt    iSdainn:  rs,;il,;,l,u>i),    Xewficld  "^ 

N.  J.     Ma 

eh.  |W!i:!. 

Fnimsa 

ei.se,  olive-brown  fniitinsr,  on  the  dried  up  fruit.    Hy])hae^ 

subfWieuh 

e.  erect,  1  ."i-2."j  .\  4,-,   rather  closely  septate,    yellowish-^' 

browji.      C. 

nidiii  terniiiial,  variiililc  in   i^hajH'  and  n\t£.   from  sul^'lo-^ 

I»ws-1.-.- 

I.,  obi. .n-Hli|iiical.  12-22  .\  U)-l  jv.  ..r  ol)ovate  10-1 J  x- 

7-l•.'.^  pak 

ypli.,«-l>ri>«n.  .J-.sepiiite  iH^coudng  more  or  less  disiiiictly 

nuiriforiii.  i 

!.■ -|..l,„se  (-onidia  '.Iteii   sn  reinu  late- sept  ate.  /.    '-.,   with 

sei>l;.  <T,>^M 

;:  fiii'h  ipHhi-  at  iij;lii  uufjies,  running'  entirely  acro:;?. 

Tlii-dittt 

■-  fn.in  .1/.  i:w.,i„  rk,:  in  Its  shorter  hyphae  and  dltier- 
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ItarU  Yirginieniii  E.  &  E. 

On  the  young  stroma  of  Hypoxylon  ruhigiywsum  (Pere)  ?  Nut- 
tallburg,  West  Va.  July  1893.  (L.  W.  Nuttall,  Nos.  95  and  102). 

Stromata  gregarious,  simple,  slender  clavate,  1 1-2  mm.  high,  yel- 
lowish-white, obtuse  and  subcapitate  at  the  apex,  curved,  often  decum- 
bent, clothed  nearly  to  the  base  with  spreading,  hyaline,  dendroid, 
li-2  branching  hyphae  (sporophores)  40-45  x  2  i/i,  their  tips  often 
toothed  and  bearing  1-4,  elliptical  or  ovate,  hyaline  31x2^^1, 
conidia. 

Analogous  to  Isaria  umbrina  Per.  (InstUak  acariforme  Fr),  but 
differs  in  several  respects. 

nioiporinm  minimum  E.  &  E. 

On  rotten  wood.     Prof.  Geo.  F.  Atkinson  (No.  308). 

Sporodochia  minute,  75-85/i  diam.,  contracted  below  into  a  very 
short  stipe  or  subsessile,  white  at  first,  becoming  yellowish.  Hyphae 
articulate,  di-trichotomously  branched,  the  articulations  biconical, 
5-6/Jt  diam. 

Resembles  /.  pallidum  Cke. ,  but  that  has  sporodochia  200-250At 
diam.,  with  the  subglobose  terminal  articulations  of  the  hyphae 
8-1 0/i  diam. 

Cylindrooolla  aonnm  E.  &  E. 

On  fallen  leaves  of  P'mus  riglda,  Newfield,  N.  J.  June,  1893. 

Sporodochia  superficial,  suborbicular,  flattened,  pale- flesh  color, 
sometimes  sublobate  J-1  mm.  diam.,  margin  and  lower  side  paler. 
Sporophores  branched,  soon  separating  into  cylindrical  hyaline,  3-4 
nucleate,  concatenate,  sulUruncate  conidia  12-15  x  2-2i/i. 

Stmmella  iteg^anoiporioidei  E.  <&  E. 

On  dead  limbs  of  Carpinus  Aftierieamt,  London,  Canada.  June 
15,  1893  (Dearness,  No.  2117). 

Sporodochia  tubercular,  of  cellular  structure,  dirty  white  inside, 
1-1  mm.  diam.,  sometimes  2-5  connate  in  a  single  tul)ercle.  Conidia 
obovate,  globose  or  subelliptical,  23-35//  in  the  longer  diameter, 
olive-brown,  reticulate,  hollow  and  fragile,  like  the  conidia  of  Steg- 
ano9parium,  forming  a  nearly  black  layer,  attached  to  the  superficial 
cells  of  the  sporodochium  by  a  very  short,  thick  pedicel. 
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Fusarium  Pleridii  E.  &  E.    N.  A.  F  2982.  F.  Columbiani  09. 

FarsAitic  00  Phi/llaehora  Jtabella  (Stibw.),  oa  old  fronds  ot  Pterit. 
aijailiwi,  Newfield,  N.  J.   Juue,  1«93. 

Erumpent,  forming  white  wpecka  on  the   Phyltaehura.      Creeping 
hyphne    septate,    brauched ;  erect   hj-phae    branched,    bearing     tbe  J 
I'lisoid,  byaline,  straight,  1-3-seplate,  25—10  x  Zin  conidia, 
Taiiriam  grannloinoi  V..  &  E. 

Cii  dead  ateras  of  Smilax  hhpi-hi.  >(t.  Cuba,  Del.  June.  1898L| 
(Commons.  No.  2091). 

Sporodochia  thickly  scattered,  erurnpent,  granulitorm,  light  fleeh-  | 
wilor,  minute.  Hyphae  stout,  irr^ularly  branched,  hyaline,  fiisoid,  [ 
moderately  curved,  3-soptate,  30-55  x  3-3i.". 

Reserahlea  small    granules   of    white   sugar,    foaltered  cn-er    the  I 
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THE  NORTH  AMERICAN  LABBIDJE. 
By  WILLIAM  J.  FOX. 

The  following  paper  is  compiled  chiefly  for  the  sake  of  bringing 
to  light  some  of  the  numerous  new  species  contained  in  the  collection 
of  the  American  Entomological  Society.  Jn  the  arrangement  of  the 
genera  I  have  followed  that  of  Kohl,  with  one  exception :  the  remov- 
ing of  the  genus  Lyroda  from  among  the  true  Larriens — as  I  think 
the  regularly  formed  ocelli  are  sufficient  to  justify  such  a  course.  The 
term  Larridas  is  used  simply  for  the  want  of  another  name,  as  the 
Bembecidse,  Larridse  and  Nyssonidje  seem  to  merge  into  one  another 
and  are  not  entitled  to  family  distinction,  the  connecting  links  being 
formed  in  the  genera  Neolarra  and  Bothynodethus,  the  position  of  the 
latter  genus  being  but  a  matter  of  opinion,  as  it  seems  to  be  as  much 
related  to  Alysan  as  it  does  to  Dienoplu.%  anew  genus  described  here- 
in, which  shows  the  relation  of  Bothyiwstethns  with  the  Jjarridie  more 
strongly  than  ever.  It  is  true  that  the  Bembecida;  offer  better  char- 
acters for  their  distinction  from  the  Larridie  than  do  the  Nyssonidic; 
however,  the  discovery  of  Neolarra,  with  its  combined  Bembecid  and 
Larrid  characters,  makes  an  almost  complete  merging  of  these  three 
supposed  families.  I  desire  to  express  my  thanks  to  Mr.  \Vm.  H. 
Afihmead,  Prof.  C.  V.  Riley,  Mr.  J.  A.  Guiguard,  Mrs.  Annie  T. 
Sloa8on,Mr.  J.  Aldrich,  Dr.  W.  A.  Nasou  and  T.  D.  A.  Cockerell, 
all  of  whom  have  furnished  specimens  by  means  of  whicli  this  article 
wag  possible.  Our  genera  may  be  distinguished  as  follows:^ 
1 — Inner  margins  of  even  not  emargiiiate;  marginal  cell  with  or  with- 
out an  apixjudiculation 4 

Inner  margins  of  eyes  eniarKinate:  niurgiual  cell  without  an  aj)- 

pendieulatiou 2 

2 — Anterior  wings  with  three  cul)italcellh;  abdomen  short,  He8Hile...3 
Anterior  wings  with  two  Hubniargiiial   cells;  abdomen  long,  <;la- 

vate Tkvpoxvi^»n. 

3 — Female  without  a  pygidial  area;  marginal  cell  nearly  as  long  as 
the  three  subniarginal  cells  united;  antenna'  of  $  not  dentate 

PiSON. 


*  In  drawing  up  descriptions  of  the  genera.  I  liave  U8<?d  freely  the  descriptions 
in  Kohl's  paper. 
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Peiuak'  with  a  well  deveiuped  pygldlal  area;  marginal  cell 
shorter  thao  the  first  submarglnal ;  ftuleuuie  of  i  more  ar  Ii 

deutate Pisokopsis. 

4 — Auteriur  wings  with  hut  two  Huhtnarglnal  celle;  maudiblei)  emai^ 
gluateon  outer  margin;  flrst  and  aecund  aubmarglual  cells  emch 

receiving  a  re<!urreutnervu  re UisooPUim. 

Aoterior  wlriga  with  three  Bubmarginal  oella^ 6 

5 — Second  Hubmargiual  cell  petioiate ..fl 

Second  autimai^tnal  cell  not  petiolate 8 

Ii— Firnt  audsefHiud  aubniarginal  cells  each  receiving  a  recurreat 
nervure:     mandibles    emargluate    without;   eyes    converging 

toward  thevurtex PLENOcrms. 

Both  recurrent  veiiiH  received  b.y  the  secDnd  submarginal  c«ll; 

mandibles  not  eroorgluate 7 

7— Anieunie  long  and  sieuder;eyes  strongly  converging  to  the  vertex; 

last  dursul  segment  of  ?  without  a  pygldium;  ^  untEnowD 

_ NiTELiorsia 

Auteuuui  rather  short,  subclavate;  eye«i  diverging  towards   Ihe 

vertex;  itwut  dorsal  segments  of  both  sexes  with  ti  pj'gldium 

Both  YNosTETH  1:8. 

8 — Marginal  cell  with  an  a ppendluulatlon, lanceolate  or  truncate Jt 

Marginal  cell  without  an  appendicular  on,  lanceolate!  inner  «;» 
maiglus  almiet  parallel;  middle  libls  with  two  spurB. 

DlESOPLlTS. 

H—Ocelli  round,  well  dcvelo|*d  10 

Hind  (H-elli  distorted,  more  or  le?w  obtiolete 12 

10— Middle  tiiiiiv  armed  with  two  spurs  at  ajiex II 

Jljddle  tiliJK'  witli  but  one  spur;  niaudiblos  distinctly  emarginale 
on  outer  margin:  Hecond  submarKina!  cell  rei'elving  both  recur- 
rent uervuresi Lykoiia. 

I  l^Eyefi  of  the  ?  converging  towards  tlie  top,  those  of  the  J  touch- 
itiK  OIL  the  vertex;  murgiual  cell  more  than  twicelonger  than 
liroiid;  wtH-iiiid  fiiliniargiiial  cell  receiving  i)oth  recurrent  nerv- 

urew AsT  ATI'S. 

HyeKiif  both  Kcxes  converging  towards  the  top,  t hone  of  the  ,J 
not  toni-hing  on  the  vertex;  marginal  cell  not  twi<-e  aslongas 
iirond:  firHl  tiiid  He<-ond  snliniargiuul  cells  each  receiving  a  re- 
current neivure I>i!"1.<iHI,Eitkon. 

12— From  and  fai-e  more  or  less  ruiwd  along  the  eye  margins 13 

Frnnt  Mini  f;iiv  not  at  all  raised  along  tile  Imiereye  margins 15 

1.1— M;iiiiiihK.sari.icil  with  ojic  or  two  lei'lli  within. ,.'. U 

M.iik1lI.U-  ih.L  ikiiliile  vsLlliiii;  oiilcr -idc  of  anterior  tibiie  armed 

1-1  —  I'rmiDi iiJii   ihitMii    under   llie   clor-iduin,  e-'])eeially  at  the  siden; 
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ProDotum  not  drawn  under  the  dorsulum;  metanotum  shorter 
than  the  dorsulum;  anterior  femora  of  <^  emarginate  near  the 
base  as  in  Tachysphex  and  wonie  species  of  Tachyies;  pygidial 

area  on  apical  portion  with  short,  stiff  hairs Ancistromma. 

15 — CJomb  on  anterior  tarsi  ( $  )  composed  of  stiff,  tolerably  short 
thorns;  pygidial  area  entirely  covered  with  pubescence;  hind 
ocelli  linear,  hooked  at  upjier  end;  fore  femora  of  $   either 

emarginate  or  not  emarginate  near  bawe Tachytes. 

Comb  on  anterior  tarsi  ( 9 )  composed  of  very  long,  flexible  spines 
or  bristles;  pygidial  area  naked;  hind  ocelli  oval;  fore  femora 
{$)  always  emarginate  near  the  base Tachysphex. 

FI80K0F8I8  Fox. 
Pisonopsis  Fox,  Psyche,  Nov.  1893,  p.  553. 

Form  stoiit;  sculpture  coarse;  head  as  broad  or  slightly  broader 
than  the  thorax,  in  the  ^  it  is  distinctly  broader ;  mandibles  distinctly 
cut  out  on  outer  margin ;  eyes  reaching  to  the  base  of  mandibles, 
their  inner  margins  converging  a  little  towards  the  vertex  and  rather 
strongly  emarginate  at  about  the  middle,  in  the  $  they  are  but 
slightly  emarginate ;  ocelli  round,  regular  and  distinct,  placed  in  a 
triangle  ;  antennse  ample,  placed  immediately  behind  the  clypeus  ; 
shoulder  tubercles  not  reaching  to  the  tegulae ;  raetathorax  a  little 
shorter  than  the  dorsulum  ;  marginal  cell  long,  but  not  reaching 
beyond  the  tip  of  third  submarginal,  obtuse  at  tip,  without  appendic- 
ulation ;  three  submarginal  cells,  the  first  more  than  twice  longer 
than  the  other  two  combined,  the  second  petiolated,  generally  though 
not  always,  receiving  both  recurrent  nervures,  third  submarginal 
narrow,  wider  below  than  at  the  top ;  discoidal  vein  confluent  with 
the  intemo-medial  vein ;  stigma  short,  truncate  at  tip ;  legs  very 
feebly  armed,  the  anterior  tarsi  without  comb,  middle  tibiie  with  a 
single  strong  spur  at  apex,  tarsal  claws  entire  ;  last  dorsal  segment  of 
the  9  wUh  a  distinct  pygidial  urea,  in  flic  <?  the  last  ventral  segment 
roundly  emarginate  at  apex. 

This  genus  is  distinguished  from  J^ison  by  the  emarginate  mandi- 
bles, the  last  dorsal  segment  of  9  with  a  pygidial  area,  by  its  more 
robust  form  and  its  coarse  sculpture.  From  the  other  Larrid  genera, 
that  have  the  eyes  emarginate  i.  e.  Aulucophilus  and  Trypoxylon, 
the  form  of  the  abdomen  will  at  ouce  separate  it.  The  male  has  the 
flagellum  dentated,  but  this  may  be  only  a  specific  difierence. 

Pitonopiii  olypeata  Fox. 
p.  clypeata  Fox,  Psyche.  Nov.  1893,  p,  553.    9  $  . 

9 . — Clypeus  convex  medially,  with  large,  scattered  punctures. 
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produced  anteriorly  iato  a  Btroog  medial  tooth,  at  the  base  of  the 
tooth  the  clypeus  is  transversely  impressed  ;  front  with  close,  rather 
(Miaise  punctures,  with  a  distinct,  medial,  impressed  line  ;  ocelli 
slightly  pitted,  formiug  an  equilateral  triangle ;  top  of  head  and 
cheeks  sliining,  more  finely  punctured  than  the  front;  first  joint  of 
fiagellum  a  little  shorter  than  the  second,  which  is  lunger  than  the 
third;  dorsulum  with  distinct  punctures,  those  on  the  anterior  portion 
finest  and  closest;  scutelluiu  punctured  like  hind  portiou of  dorsulum; 
metath'orax  on  sides  and  |Mis[«riorly  with  ciarae  etriations,  the  upper 
surface  with  a  somewhat  triangular  enclosure,  which  is  on  bami  por- 
liou  ohliqueiy  ridged,  on  apical  portion  transversely  ridged ;  lega 
strong,  the  libiie  and  tarsi  viith  a  very  few  weak  spines  ;  wiugs  gub- 
hyaline,  iridescent,  the  apical  margins  darker,  both  recurrent  nerv- 
ures  generally  received  by  the  second  suhmarginal  cell,  in  one  sptscn- 
men  the  first  recurrent  uervure  is  confluent  with  the  first  transverso- 
cubital  nervure  ;  at )domen  finely,  though  distinctly  punctured,  the 
second  and  third  dorsal  segments  rather  strongly  transversely  de- 
pressed hasall}  pvgidial  area  triangular,  finely  and  closely  punct- 
ured ;  black  ;  the  abdomen  rufous  aides  of  face,  clypeus, sidee  of  tha> 
rax  more  or  le>*s,  and  the  apical  margins  of  abdominal  segnienta  1-5, 
silvery.      I^eiiglb  '»  mm 


i.- 

towards 

-Eyes  scnrceU 
1  the  verti\     oct 

emarj.inate  with 
111  situate  1  in 

m  and  cituverging  but  little 
1  low  triangle,   the  distance 

belweei 

1  the  hind  pair  i 

nore  than  twice 

greater  than  the  distance  he- 

tweeu  t 

hem  mid  the  nei 

rest  e\e  luaigin 

ante  nine  shorter  than  in  the 

9,  joints  of  the  fiiigellum  1  0  produied  into  a  strong  angle  or  tooth 
lieiieiith.  joints  1  4  nuicb  narr  w  ti  ha^  illv  ;  from  joint  mx  the  flf^- 
elhim  graduiilli   ta|)ers  to  the    Ljex     apical     j«rtion   of  alid.imen 
blackish;    last    \entml    •icf.imnt    r  un  Uy    emai^'inate   at    the  ai>ex. 
Untrth  T  niML. 
Nfvmia. 

/■,w.„S[ 

,i„,   [„..  I.i«,  Siu-,.. 

),0l.  (i, 

PISON  Spin. 

ii.,v.,  1.  11.  fas.-.   1\ 
■S.-U,  Wi,n.  XXXIV 

■.  ].,  2.Vi,    I'Ult.   Kohl,  Vorh.  wol.- 

■.  11.    l»ll.  1HS1. 

H<-i.. 

1  us  l.road  or  br 

oadi'r  ihau    llie 

,..nar-ii 

,■   1-1  iiiirL'i  nail-   w 

ilhin:  <K^]\i    nor 

vcr^'iiig  lowanis  the  vertex, 
mill,   lii^tiuct   luid  form  a  tri- 

iiri^'lr  ; 

aai.'iiiia'    lolcra 

b!v  liiiiL',    ]>la<'<-d 

jiL.-'i  Iwliiiid  the  clv]>eus.  ibe 

tlii-.'lhi 

.11  -lrii.l,T,   rurcl 

lyVlulKsha,.fd  ;  ^ 

^liould,-r  tukrclw'nol  reach- 

1893.]  NATURAL  SCIENCES  OF    PHILADELPHIA.  471 

ing  to  the  tegulse ;  metathorax  shorter  than  the  dorsulum ;  marginal 
cell  long,  lanceolate,  without  appendiculation;  two  or  three  cubital 
cells,  when  there  are  three  the  second  is  petiolated;  point  of  reception 
of  the  recurrent  nervu res  by  the  cubital  vein  variable;  the  cubital 
vein  of  the  hind  wings,  originates  beyond  the  apex  of  the  submedian 
cell ;  armature  of  the  legs  very  feeble ;  middle  tibiie  with  one  spur; 
outer  side  of  anterior  tibiiie  with  or  without  insignificant  spines; 
second  abdominal  segment  al)ove  generally  with  a  transverse  de- 
pression at  base ;  last  dorsal  segment  of  the  female  conical,  without 
pygidial  area,  in  the  male  shorter. 

But  one  species  of  Pisoti  has  been  described  from  Boreal  America, 
and  that  I  have  not  succeeded  in  identifying. 

P.  laeve  Sm. 
P.  latn^is  8m.,  Cat.  Hym.  Brit.  Mus.  IV,  1856,  p.  317.   9  . 
P,  laeve  Kohl,  I.  c.  p.  187. 

"  9  . — Length  3i  lines  (7  mm.)  Head  opaque,  the  face  covered 
with  silvery  pubescence ;  the  metathorax  smooth  and  shining  with  a 
few  scattered  punctures  at  the  sides,  the  central  channel  without  a 
carina;  a  deep  elongate-ovate  fossula  in  the  middle  of  the  truncation, 
the  margins  of  the  latter  rounded ;  the  wings  slightly  fuscous,  the 
nervures  black ;  the  two  recurrent  nervures  uniting  with  the  nerv- 
ures  of  the  petiolated  submarginal  cell.  Abdomen  smooth  and  shin- 
ing, ver}'  delicately  punctured,  the  margins  of  the  segments  slightly 

depressed." 
Georgia. 

TBTFOXTLON  Latr. 
Trypoxylon  Latr..  Prec.  car.  klmi.  Ins.     1796;  Kohl,  1.  c.  p,  190. 

Head  as  broad  or  a  little  broader  than  the  thorax,  formed  as  in 
Piwn, ;  mandibles  without  emargination  on  outer  edge  ;  inner  mar- 
gin of  the  eyes  strongly  emarginate  ;  ocelli  normal,  distinct;  antennse 
tolerably  long,  usually  olavate,  generally  more  strongly  so  in  the 
male,  last  joint  almost  always  elongated,  in  the  female  small,  in  the 
male  strong  and  exceefis  the  length  in  very  many  cases  the  third  anten- 
nal  joint ;  in  the  hind  wings  the  cubital  vein  originates  on  the  medial 
vein  beyond  the  a|)ex  of  the  submedian  cell ;  armature  of  the  legs  very 
poor ;  middle  tibiae  one  spurre<l ;  claws  entire ;  anterior  tarsi  without 
a  comb;  radial  cell  of  fore  wings  long,  lanceolate,  without  ap))endicu- 
lation  ;  only  one  cubital  and  one  discoidal  cell ;  abdomen  elongated, 
clavate ;  last  segment  without  pygidial  area  ;  in  the  female  conical, 
in  the  male  truncate.     Size  variable. 
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Our  species  were  monographed  a  year  or  two  ago:"  «?<iu»- 
ijiieDt]y  J  have  thought  it  uuDeceesary  to  agaia  give  the  desert  ^•*1''M 
ol  the  «pecie«  Id  full.  The  following  table,  which  is  to  be  §uViet»  "^"'"^ 
fur  thai  ID  (he  above  nietitioued  mouograph,  will  asBiBt  in  ideaCV-ty)"^ 
I  he  Epeeiee. 

FEMALES. 

1 — Metaitotuiij  uol   triMuIcate ,. -  - 

Metauotuni  triatilwite _   - 

S— Abdomen  bluek,  iiot  banded  with  reddish -  - 

Abdomen  bunded  with  reddish —  — 

3 — Metanotum  punctured  or  with  ^-ery  fine  strlatioiiB —  - 

Metanotuui  more  or  lew  etrlaled  or  rugose- 

4— Wiuga  blue-blnck,  thorax  with  black  pile oWm*^-* 

Win|;a  with  the  auterinr  pair  fuwLHiuM,  posteriors  except ape:^^        _„, 
line;  thorax  with  pale  pubeecenee aUiipil^^^-^    T^ 

VVIngM  hj'aliue,  their  npical  margine  aud  the  morgliial  ceLS- 

couh; thorax  and  al>doiueu  with  a  silvery  pile...- esecavcr^^^'      I 

6 — Metanotuiu  with  au  encliMed  space _     

Metanotum  without  an  eueloeed  space ""Z^-^itv 

6— Anterior  portJoB  ofclypeuK  not  alrongly  cartnated,  wings  eiP 
apical  margin  hyaline;  poeterior  tani  whitish  medially  .... 

Anterior  portion  of  cljpeua  Btroiigly  carinated,  wings  subftiBt:^ 

poHterliir  tarsi  block _ .prqjtfa 

7— Metathorax  suk-ate  its  entire  length,  more  deeply  so  poaUsrlt— 

the  furrow  somewhat  interrupted  at  apex  of  metanotum....  ^ —    ^^-mm 

Metathorax  sulcate  on  its  poHterlor  ftice  only,  the  upper  «ir^^^T!-"'«»- 
niKDsip;  cVviieiiH  iinidentate .frigid -^^^-,1^, 
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Third  antenual  joint  but  sligiitly  curved,   in  length  not  quite 
eciualling  the  space  between  the  eyes  at  the  cly pens, fourth  joint 

slightly  longer  than  the  fifth californieus, 

14 — Thorax  black, with  golden  pubescence;  dorsulum  finely  punctured 

texensr. 

Thorax  in  part  rufous;  dorsuluni  very  strongly  punctured 

coUlnum. 

15 — Abdomen  with  base  of  second  and  third  segments  reddish  fulvous 

Johnsonii. 

Abdomen  entirely  black 16 

16 — Front  with  a  Y-shaped  carina;  clypeus  rounded caruKitus. 

Front  with  a  short,  longitudinal  carina;  clypeus  with  a  slight 
medial  tooth .fastigium. 

MALES. 

1 — Metanotum  not  trisulcate 2 

Metauotum  trisulcate 13 

2— Abdomen  not  banded  with  reddish 3 

Abdomen  banded  with  reddish 8 

3 — Metanotum  punctured  or  ver>'  finely  striated 4 

Metanotum  striated  or  rugose 5 

4 — Wings  blue  black;  second  ventral  abdominal  segment  with  a 

strong  hook  or  spine tief/Uctiim. 

Wings  with  the  anterior  pair  fuscous,  iK)sterior8  hyaline  except 

apex;  thorax  with  pale  pubescence fjUbipUosum . 

Wings  hyaline,  their  apical  margins  and  the  marginal  cell  fus- 
cous; thorax  with  silvery  pile excaiatum. 

6 — Posterior  trochanters  armed  with  a  spine clnvatuin. 

Posterior  trochanters  unarmed 6 

6 — Metanotum  armed  with  two  stout  projections  at  a[>ex;  front  with 

a  strong  projection .j>roj€cfum, 

Metanotum  without  any  such  jmyections 7 

7 — Apical  antennal  joint  much  shorter  than  the  three  preceding 

joints -. J'ru/idum. 

Apical  joint  of  antennie  fully  aw  long,  if  not  longer  than  the  three 

preceding  joints  united hUlrttiatufn . 

8 — Posterior  trochanters  unarmed 9 

Posterior  trochanters  armed  with  a  spine 10 

9 — Metanotum  punctate;  base  of  second  segment  reddish 

rubrocincttnn. 

Metanotum  striated,  with  two  strong  projections  atai)ex 

tridentatum. 

10 — Antenna?  entirely  black 11 

Antenme  more  or  less  reddish 12 

11 — Clypeus  emarginate  medially;  legs  black,  the  hind  tarsi  whitish 
medially  ruj'ozonalf . 

31 
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Clypeus  broadly  incurved  medlallf,  with  a  tuoth  In  the  i»l*-*^ 
of  the  ipcurvation;   base  wf  the   Hbfw  wid  the  posterior  '*:^*" 

medUlly  reddish ^pino^^"^" 

12 — Thorax  blaok,  with  golden  pubesceuce;  doraulum  floely  p^M>J<' 

lured tej;*^^""' 

Thurax  more  ur  leee  rufous;  doraulum  strongly  puactured... 

cnUirw-     ■'^ 

la — Front  with  a  Y-shaped  carina „ 

Front  with  a  liini^itudinal  carina - 

14— Pour  anterior  legs  TuIvouh;  taiai  ringed  wlib  white ornaf-» 

Legu  entirely  black;  antenni»  very  strongly  clavnXe^..Jfuli^-^ 

l.—T.  albitftiie  Fab. 

r.  aifiitarif  Fah..  Syst.  Piet  p.  ISU.  ISIM. 

T.po/iliis  Say..  Bust.  Joum.  I,  y.  373.  1S37. 

T.polilnm  Pock..  Proc   Eul.  Soo.  Phila.,  VI,  p.  «3. 1807. 

Massaohusetts  to  Ceutral  America ;  Brazil  (Smith). 

t.— T.  negleetum  Kobl. 

r.  ncfflecliim  Kohl..  Verh.  Hiol.-bnt.    (IbsbII.  Wien,  XXXJII,  p.  SW,  p-  J 
flg.3.    S_ 

Pennsylvania  to  Florida;  lowiu 

3. — T.  albipiloiuiii  Fox, 

T.  albif-ilofum  Fox.  Trans,  .iinec.  Ent.  Sue.  XVUL  p.  189,  ?   ^  ,pl.  U.  1» 

Peaoeiylvaaia  to  Texas;  Illinois  ;  Keutucky. 
4,~T.  sxcaTBtum  Soi, 

7*.  f^i-az'a/umHni.,  1.  c.  p.  SaO,  ISSa.    9   $ 

Cuba;  Jamaica;  New  York;  UHdoIl 

8. — T,  olaTBtum  S»y. 

CiuJi'..i!i'i'o"'ivx'!i-." 

6,— T.  projeoluin  l'..\, 
T.— T.  apicalia  \-\. 

T..:f>i..i/r-    |--.,N.  I,.-.  |..  ]\-l.    51,  |.l.  il[.  r.   111. 

S,-T.  ftigidum  -in. 

y. /,,..,./„",  Mil..  1  .■,!..  ;iM.  t  ;  I'a.'k.  I, .-.,..  ti.->.  9  i- 
Hiiil^iii  ISav  M  Vir-liiia,  w,.si»;,ri|  to  Mt.  IIuo.l,  Ore; 
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11.— T.  tridentatum  Pack. 

T.  irideniaium  Pack.,  1.  c.  p.  417,  9 .  Fox,  1.  c.  p.  144.  9  $,  pi.  Ill,  f.  4. 

Occurs  throughout  the  United  States. 

12.— T.  mfoionale  Fox. 

T,  ru/ozonalis  Fox.,  I.  c.  p.  145,  9   $  pi.  Ill,  f.  3. 

Colorado ;  Piedmont,  So.  Dakota  (Aldrich). 

18.— T.  ariionense  Fox. 

X'  arizonense  Fox.,  1.  c.  p.  145,  9 »  pl-  HI.  f-  13. 

Arizona. 

14. — T.  oalifomicnm  Sauss. 

7".  californicum  Sauss.,  Rcise  d.  Novara,  Zool.  II,  1867,  p.  78,  9  • 

Closely  related  to  arizonense,  but  may  be  distinguished  by  its 
stouter  form,  the  greater  extent  of  red  on  abdomen,  and  by  the  char- 
acters given  in  the  synoptical  table.  Length  16  mm,,  somewhat 
larger  than  the  size  indicated  by  Saussure. 

16. — ^T.  spinomm  Cam. 

T.  spinosa  Cam.,  Biol.  Centr.  Amer.,IIym.  II,  p.  46,  pi.  4,  figs.  8,  8a.,  8b.  ^  . 
T.  spinosum  Fox,  1.  c.  p.  145. 

Texas  and  Mexico. 

16.— -T.  texexLie  Sauss. 

T.  texense  Sauss.,  1.  c.  p.  77,  9  \    Fox,  1.  c.  p.,  146.  9   $  . 

Texas ;  Las  Cruces.  N.  Mexico  (Cockerell). 

17. — T.  oollinnm  Sm. 

71  collinum  Sm.,  1.  c.  p.  381.   9  ;  Pack.  1.  c.  p.  415.    9  $  • 

Florida. 

18. — T.  oarinatam  Say. 

T.  carinatus  Say.,  Bost.  Jour.  I,  p.  374  $  . 
T.  carinatum  Fox,  1.  c.  p.  147. 

9 . — Antennae  long,  a  little  thickened  apically,  the  third  and 
fourth  joints  about  equal  in  length ;  front  strongly  convex,  with  a  Y- 
shaped  carina  as  in  the  $  ;  space  between  eyes  at  vertex,  if  anything 
a  little  greater  than  the  length  of  antennal  joints  three  and  four 
united ;  anterior  margin  of  the  clypeus  rounded,  entire ;  abdomen 
stout,  the  first  segment  but  little  longer  than  the  second,  scarcely 
nodose  at  apex  and  furrowed  above  on  biusal  jiortion ;  black  ;  base  of 

four  hind   tibia?   and   the   medial    tarsi,   testaceous  ;  fore-legs ; 

tibial  spurs  whitish  ;  face,  clyj)eus,  cheeks  and  thorax  more  or  less, 
clothed  with  silvery  pubescence  ;  abdomen  with  a  sparse  silvery  pile. 
Length  8j  mm. 

Indiana  (Say);  Philadelphia,  Penn.  (July  14th,  1891.) 

19.— Trypoxylon  Johnionii  Fox. 

T.  Johnsoni  Fox,  1.  c.  p.  147.  9  • 

Florida;  Texas. 
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!0.— Ttypoxjlao  otnatipM  Fox, 

T.  ornalipn  Foi,  1.  o.  p.  148,  J  . 
District  of  Columbia;  PeiinBvtvauia. 


The  above  name  is    proposed  for  e 


UXIDKSTIFIEI*  SPKC'IES, 
TtTpoxylon  pennsylvaiiioum  Siiiiai. 


I, '».  9 . 

"Parviilum  nigrum,   cinereo-hirlum;  niaiidibiilis,  apicc  et  te^*-^       .' 
piceis  vel  ferrugiueie;  metaooto  baai  diviso;  calcaribus  luteia;      ■^'__ 
peilucidis  margine  apical!  gri^eo  ;  venis  fuacis.     Long.  corp.  O.C^ 
alie  0.0C45." 

"9    3V,    HlpJ^Vunllm    siniilliinuni.       Diflert    taraeo    caraclejr*- 
variia  :  Clypeus  subaugulosus.     Caput  orhkiulare,  siuiibus  ofulo*^^"     . 
minus  alte  aitia,  lere  iu  mediis  oculis.     Frous  coDvexiueculus  aetJ 
uhus  oculoruiii  baud  planatis;  thorax  coriaceua.  impuui-tatua    i>f  ^"^ 
thorax  elongalua,  poatice  acute  atteuuatua,  siiperae  Bubtiliasime  p^*— *■    . 
tulaluB  vel  slriolatus,    suico  nel   carinea  divisua;  pleura  caiiali  ^^-^^, 
poli'o  profuado  exarata  ;  metapleum  superne  acute  marginat«.        ""^^ 
domiuus  Ira.  se-gmentum  distincte  longiiia.  1  i   longitudine  aecuiit^  -'^ 
anguetius,    dimidio  hasill    Hiieari,    aulcatu,    npice   aupeme    pau -^        .^ 
tuinidiK      AIic  limpidffi,  uargine  apicsli  grleeo  i    veoa  tecurren^^  | 

obsolete  perspicun.  iiiterstiiiali?.  cum  v,    traiiaversivpiibitiili   In   C-^^^^ 
juncla." 

Al.nTira   KojViilis.   r,.,ii,^ylv:iiii;l. 
Trypoxyloa   htriatum  I'j.'n. 

IHK-n'rieuv-  i|\ii  N>iii  li|;uir>  cmtiHt  \  hi  Ima;  du  premier,  artit'le.    I'  ^^ 

fiicv  a  pariii-  ili-.-  auii-iiiu.-  .i  laibeMviici:- iiiL'cuu''e.  opaque  ct  ciiaLrrin-^^^^,. 

If  inHuilinraN,   U\n.\   |.iv-Hil.-   ill...   I.'-Cri-   .U^pressiou    loiigitu.liim^  j 

iiy:diiir>.  \ l..|.ii,„.ii  |.n|i,  l.rillai.t,  ,1  pnlk-uK^  iis.^-/  lon^:.  ^■Oj)ai.-si^ ■- 
>yyu\  iniuitiiiriM.m  .Iu  lirr.-  .1,-  -;.  l-a^c  ail  .■^.iminel  It-  -Je  se-uiciit: 
l.lusHiMJt  .|ii,-  I,.  ,,iviMi,.r  :;   la  1m-,.,   |.]u.  lar-v  au  snniuiel,  luus  deu.V 
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Baofl  trace  de  ligae  impressionn^  sur  le  do8.~ Ottawa  (Guignard.)" 
"Difffere  du  politus  Say,  par  sa  plus  petite  taille,  sa  face  argent^e, 
et  Tabsence  de  ligne  impressionD^  sur  les  segments  abdominaux  1 
et2.'' 

Trypoxylon  tulout  La  Munyon. 

T.  sulcus  La  M.,  Proc.  Nebr.  Assoc.  Adv.  Sc.  March,  1877. 

"  Black ;  face,  including  the  emargination  of  the  eyes,  and  sutures 
of  the  thorax  clothed  with  dense,  short,  golden  pubescence;  other 
portions  of  the  body  sparsely  pubescent  Tibiae,  tarsi,  second  seg- 
ment of  abdomen  and  second  and  third  joints  of  the  antennae  rufous. 
Wings  tinged  with  rufous,  dusky  at  tips.  Antennae  subclavate,  sub- 
compressed.  Metathorax  long,  deeply  sulcate  above.  Two  first 
segments  of  the  abdomen  petiolate,  constricted  and  deeply  sulcate 
beneath.     The  balance  of  the  abdomen  fusiform.     Length  i  inch. " 

Habitat,  North  Platte,  (Nebraska;.  This  species  is  evidently 
synonymous  Mrith  texense  Sauss. 

Trypozylon  uxdoolor  Bve. 

T.  unicolor  Bve.,  Ins.  Afr.  et  Amer.  p.  116,  pi.  3.  fig.  3. 

*'Nigro-fuscum ;  alarum  apicibus  fuscis;  abdominis  pediculo  an- 
guatissimo,  cuneiformi  elongate.  (Fig.  3).   Caroline  du  Sud. '  * 

^'Obs.  De  chaque  c6te,  au  bas  des  premiers  anneaux,  on  re- 
marque  une  tache  d*un  gris  blanc,  form^e  par  un  duvet  tr^s-mince, 
un  peu  argente. 


ji  >  > 


NITELIOPSIS  Sannd. 

Niteliopsis  %A\\vA.,  Tr.  Ent.  Soc,  Loudon,  III,  p.  410,  1873. 

Solierella  Kohl,  (not  Spin.)  Verb.- z<h)1.  hot.  (resell.,  Wieu.  XXXIV.  p.  207. 

Niteliopsis  Fox,  Psyche.  N'ovenil>er.  1893,  p.  oiVo. 

Form  similar  to  Pison.  Head  hro<uier  ihan  the  thorax;  mandibles 
acute  at  tip,  if  emarginate  on  outer  edj^e  they  are  but  very 
slightly  so;  antennae  long,  slightly  thickened  medially,  rather  widely 
separated  from  each  other  at  their  insertion  ;  jlwjelhnn  joints  didbicly 
lofi  joint  seini-acute  at  tip  (at  lea.«t  in  9  ) ;  njet*  rather  stronghj  con- 
verging, so  that  the  space  between  them  at  the  vertex  is  about 
equal  to  a  little  more  than  half  of  the  space  between  them  at  the 
clypeus ;  ocelli  regular  and  round,  placed  so  as  to  form  a  tri- 
angle, the  hind  pair  lie  diMincthj  before  an  imagifiarj/  line  drawn  across 
the  vertex  from  07ie  posterior  orbit  to  the  other;  top  of  prothorax  not 
reaching  by  far  the  level  of  the  don^nlum ;  shoulder  tul)ercles  not  reach- 
ing the  tegulae;  dorsidum    distinctly    wider   than    broad;  metathorax 
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aublriiucute  behind,  about  as  long  as  the  dorsuluiii;  radiul  t-ell     ^""" 
rowly  elongate,  truDcate,   and   with  an  appendiciilation;  threu      *""■ 
marginal  or  cubital  cells,  the  first  mui'h  larger  than  the  other        ^'*" 
united,  (hi-  nfcond  irirnitiiilar.  prtiolafi'il  and  rea-ifv*  both  rrr"^^^''"* 
iiermrf»,  the  third  suhmBrgiual  oblique  and  is  a  little  narrower  a  tm'''* 
than  below;  cubital   vein    of  hind  wings  originates  tar  Iwyoat*-    '''* 
apes  of  the  suhmedian  cell  ;    tihiiK  and  tarsi  scarcely  armed      '^i"' 
BirineB,  middle  tibiw  one-spurred  ;  anterior  tarsi   without  comb;     ^^'"' 
i-iUi    large,    daws   small,    entire;  alidomen    narrower  and  a     1- ^tlle 
shorter  than  the  thorax,    dorsal  segmeiiM  1-3    transversely  depr*s=^=^ 
at  base  and  apex ;  iw«(nrf  ihrml  'intlnml  ninj  lomjiturl'tiuil  Impre'^^-^'"'' 
in  the  miiMk;  lost  segment  conicnl,  without  pygidial  area. 


■.  l«13.p.  IMS.    p. 
)ugly  carinated  down  the  middle;  front  fi' 


^ely 


9  ■ — Clypeus  ( 
granulated,  distinctly  impressed  down  the  middle,  along  the  is 
eye-margins  the  front  is  finely  punctured  ;  eyes  strongly  conver^^^^. 
lo  (he  lop,  the  space  between  ihein  at  the  vertex  is  about  e<ju**-  __^ 
one-half  oi  the  space  at  the  clypeus;  ocelli  in  a  triangle,  the  lo  .^  ■ 

one  situated  a  little  further  away  from  the  hind  pair,  than  the  fc*-  Bn  ^ 
pnir  iirc  frnm  i-aHi  r.ilier:  fr-w  cwh  bind  ncpllns  there p\tr-nd?  dt^»-^ 
;i  short  lurrow,  wliirh  reiiehes  a  liltlf  lieyond  ihe  lore  ocellus;  =  ^^'^^ 
lenu;e  filenilily  Ion-  reacliiiitr  (o  about  "the  tcfrul;.',  llie  IhiL'eir  «  *,'" 
tJ»|«rin;roii  iijiieid  Imli;  jiiiiiis  2  juid  ;i  of  the  Ungelluni  hiii<:e-t.  '-  ^'^^ 
firsi  mid  iWurlh  iil«Jiit  e.|iml  ;  dorsulimi  with  exceedingly  clos,-  .%t  '^'^ 
line  piJi.eliires  :   iiieliKlmriix  above  !iud  '.u  theMdes  liuely  graiuiliit*-'-^   "^ 

neniebasvof  iip[ier-urliii'e  there  isa  Iransverse  seriei:  ol  i^niall  tiiveHi^  ^,^ 


■■.i\c:< 


'elv  rugose  :  tibiie 
;d;  liirs^al  ehnv:.  ni 
le-.>vale.  (he  tir.-il  I 
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subhjaline,  nervures  black ;  face  and  clypeus,  sides  of  thorax  and 
abdomen,  more  or  less,  with  silvery  pile.     Length  6  mm. 
New  York;  Colorado. 

MISCOPHirS  Jurine. 
Miscophus  Jur.,  Nouv.  meth.  class.  Hyni.  p.  205 ;  Kohl,  1.  c.  p.  218. 

Head  wider  than  the  thorax;  mandibles  strongly  emarginate  on 
outer  edge,  not  toothed  within  and  with  an  acute  tip ;  antennae  fili- 
form, at  their  insertion  rather  widely  separated  and  placed  immediately 
behind  the  clypeus,  in  the  male  shorter  and  thicker;  eyes  converg- 
ing but  little  to  the  vertex,  or  not  at  all;  ocelli  regular  and  distinct, 
&nd  are  placed  before  the  line  which  one  may  imagine  drawn  across 
tbe  vertex  from  one  posterior  orbit  to  the  other,  and  form  a  triangle; 
the  top  of  the  pronotum  lies  but  little  or  not  at  all  below  the  level  of 
tlie  dorsulum;  marginal  or  radial  cell  lanceolate,  not  appendiculate, 
its  size  varying  in  the  different  species;  two  submarginal  cells,  the 
Second  of  which  is  petiolated  and  receives  the  second  recurrent 
nervure,  the  first  recurrent  nervure  is  received  by  the  first  submar- 
^nal  cell  near  its  apex;  cubital  vein  of  hind  wings  originating  far 
V>ejond  the  apex  of  the  submedian  cell;  armature  of  the  legs  very 
variable,  in  some  species  with  a  well  develo|)ed  tarsal  comb,  in  others  it 
is  short  and  inconspicuous;  middle  tibiic  one  spurred;  pul villi  medium ; 
rtietathorax  generally  longer  than  broad;  last  segment  in  9  conical, 
in  the  $  truncate- conical,  both  sexes  without  pygidial  area.  The  $ 
differs  further  from  the  9  in  the  thicker  antennie,  the  feebler  and 
shorter  tarsal  comb  and  the  obtuse  apical  ^iegmeut.  But  one  species 
has  as  yet  been  found  in  the  United  States. 

IC.  amerioanut  Fox. 

M.  americanus  Fox,  Ent.  News,  I.  j).  138,  9;  ibid.  11,  p.  196,  $ . 

9  . — Clypeus  seemingly  divided  to  three  parts  or  lobes,  the  mid- 
dle one  of  which  is  largest,  convex,  its  anterior  margin  rounded  and, 
as  well  as  the  other  lobes  with  a  transvei*se  impressed  line  or  furrow 
anteriorly  just  behind  the  anterior  margin  which  gives  the  latter  the 
appearance  of  being  reflexed;  front  having  the  appearance  ot  l)eing 
exceedingly  finely  granulated,  with  an  inij)resse(l  line  extending  from 
fore  ocellus  down  to  the  insertion  of  antenna';  distance  between  hind 
ocelli  decidedly  greater  than  tliat  between  them  and  the  nearest  eye- 
margin;  inner  eye-margins  distinctly  though  not  very  strongly 
converging  to  the  vertex;  antenme  rather  long,  tiliiorm,  the 
the  first  joint  of  tlie   flairellnni    about    one-tpiarter    longer  than  the 
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seTOticl,  tUe  lliird  joint  ia,  if  auything,  sligbtly  lon^r  thau  ibe  eecond 
or  fourth;  doreulum  with  exceefiinglv  fine  and  di»8e  pimctures; 
Ecutelluin  atrongly  couvex,  uot  impressed;  metaiiotum  with  rather 
strong  puDctures  or  granules,  with  a  welkiefiped  raised  line  exleii<)< 
iijg  from  base  to  apex;  lueCapleur.e  indistiuctly  striated;  tihiis  and 
tarsi  nut  at  all.  liie  tarsi  slightly  [lerhaps,  spiuuse,  tlie  fore  tarsi  with- 
uutcomb;  abdomen  shining  much   more  finely   punctured  than  lh« 


f 


dorsuhim;  wings  hyalii 
broadly  fuscous,  nervurw 
the  first  submar^ual,  . 
second  eubmargina!  cell  i 
cheeks,  tborux  and  legs  r 


the  anteriors  with  their  apical  margin 
Itlack,  marginal  cell  distinctlyahorterthKn 
ecood  recurrent  nervure  received  by  the 
sar  its  apex;  black;  tegula:  brownish  ;  fac«, 
less  clothed  with  silvery  pile  ;  ajueal 


luargitia  of  abdominal  segments  1-4  also  with  silverv  (tile.  Len^tli 
4J  mm. 

S. — Very  much  like  the  9  but  diflers  in  being  slightly  smaller, 
the  ]wsterior  face  of  melalhorax  is  transversely  wrinkled  and  the 
second  subniargiDal  cell  is  sub-angular  beneath  3-3  j  mm. 

(.Camden  County.  New  Jersey  in  latter  part  of  July,     Not  com- 

LARRA  Fab. 


Form  robust;  bead  broader  iliun  the  ihonix;  iniuidibles  eniargin- 
ate  iiu  oilier  e'ige,  their  apeii  sinijile  and  ibeir  inner  umrgiu  not  den- 
tale;  iitileiiuiL'  tolerably  stout;  I'lim  inini'iriiiii/  liiini,-ili<  llie  rii-tfjr, 
.<l;u-lth-l,-  ■„•„,;■  m.„',u.^  Il.nr  .■.rl.ml  Ir-l'jr'-HI^''   ^'•■.'l/i.i-j'    -hi'-h    »,;■ 

~„:lh„.J  .rl,!rl,  .jin-.h  or,-:.^'    Ihr  fr:.,l    ../«.cr    li.e    mUl.il^.    l>eloW    li.e 

transverse  swellinf:  there  are  two  longiludinal  iui])res.''ious,  evidenllv 
fcir  the  rece|>lion  of  the«si[ie;  iiiitrrlor  •h-.-II.i^  r-.iiii-l  <m<l  rfjiihir  uii'l 
li.:'J.,r  t..f...:-  Il.r  f'ro  ,H,4e,-U,,:-'  'rhirl,  .„:■  .,<.;i,  fi.,1.  hn.jlh.  ,,luc>,I 
.7..-,'  (..  .■.',.-h  ulh.r  .<»•!  .or  .,n„rull.i  :„-lhli„.-l:  ihecollar  is traiisvere*, 
slraiirbl  iuid  is  mil.  or  only  iiui  very  slight  decree,  depressed  beneath  the 
leviO  nftlu- ilorsulnni  :»<.m/<„.,/r,y/ /-,7„„?/„  ^..u.^i^.  mid  with  an  a|.|>en- 
di<'iihuinii;  ihrrfsubiiKLr-iiiais.  ilir  (h>i  of  H bicli  is  ul.nut  a-  i;re!.l 
ii-  tlii-  uu>  i.thri--  iinii.'d.  \W  M'r„i„l  ir!,,«./,oi.lal  i.r.  if  the  lii>i  and 
ci'Ciiinl  ti:iii?vir.-f  nibicii  v. ■ill-  -.ur  \<v\  :ippro\iiiiutc  lo  each  other 
Mlblnai,j.'iiLn-.u.,.l  mviv.-  h„tli  ivninvnl  nerviiivs,  ll.e  third  l-la.*! 
ol^li.]ii.ly  :   ill  [lie  IiIikI  uiiil-  ilif  <'iibii:il  veil,  origiiiiil.--   a    litll,-  l«- 
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jond  the  apex  of  the  submedian  cell ;  l^s  stout,  femora  thick,  the 
armature  strong;  middle  coxae,  widely  separated  from  each  other; 
middle  tibiae  one^sjntrred ;  fore  tibise,  apart  from  end  spurs  and  some 
apical  spines,  on  the  outer  side  tolerably  spinose,  and  in  the  middle 
of  their  inner  side  armed  with  a  single  spine ;  the  tarsal  comb  is  com- 
poeed  of  a  moderate  number  of  short  and  strong  spurs  or  spines ;  claws 
And  their  pulvilli  tolerably  developed;  metiithorax  as  long  or  longer 
thau  tiie  dorsulum  ;  abdomen  polished,  the  dorsal  ring  of  third  seg- 
ment of  normal  construction  without  basal  elevation;  last  dorsal  seg- 
ment with  a  pygidial  area  in  the  form  of  a  triangle  in  the  9  the 
sides  of  which  are  slightly  bowed  outwardly,  hearing  no  pubescence 
<End  at  the  end  no  little  bristles ;  in  the  $  the  last  segment  is  trape- 
zoidal and  appears  margined  outwardly  as  in  the  species  of  Tachytes 
&nd  Tachysphex;  as  regards  sculpture  and  punctuation  it  may  be 
mentioned  that  it  is  coarser  than  in  the  species  of  Notogonia. 

Although  upwards  of  two  dozen  species  have  been  described  from 
t.he  United  States  as  members  of  this  genus,  a  study  of  them  reveals 
t,lie  fact  that  but  two  belong  here,  the  others  being  either  species  of 
-Notogonia  or  Tachysphex. 

X. — L.  analit  Fab. 

L.  analis  Fab.,  Syst.  Piez.,  1804,  p.  220. 

9  . — Scape  and  pedicellum  shining,  the  flagellum  opaque,  with  the 
fi  rst  joint  over  one-quarter  longer  than  the  second,  which  joint  is  evi- 
ciently  shorter  than  the  third,  the  latter  is  about  as  long  as  the  fourth;  the 
flagellum  is  thickest  basally  ;  cly|)eus  convex,   with  tolerably  strong 
u.nd  close  punctures,  except  on  anterior  |X)rtion  where  it  is  impunctate, 
t,he  anterior  margin  rounded  ;  the  front  and   vertex  with  the  punc- 
tures much  more  scattered  than  on  the  clyj)eus,  esf^ecially  behind  ihe 
ocelli;  from  the  fore  ocellus  there  extends  down  a  deep  furrow;  a 
cieep  depression  behind  the  f)osterior  ocelli ;  dorsulum  strongly  and 
tiensely  punctured  ;  scutellum  not  so  closely  j)unctured,  slightly  im- 
pressed, especially  posteriorly  ;  inetaiiotuni  truncate,  granulated,  and 
at  base  with  a  raised  line  wliich  extends  about  one- fourth  its  length, 
posterior  face  of  metathorax  transversely  wrinkled,    the  metapleune 
punctured  like  the  dorsulum,  thouirh  somewhat  more    finely  so;  legs 
robust,  the  tibia^  and  tarsi  stron^^ly  spinose  ;  tegulie  with  the  anterior 
portion  finely  punctured ;  abdomen   shininir,  with    very   tine  and  in- 
distinct punctures,  dorsal  segments*  2-5  with  a  sinuous  row  of  large 
punctures  which  begins  at  tlie  base  laterally  and  goes  back  nearly  to 
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thc  hind  niargii]  from  which  plni^itgues  forward  to  about  theniiM'^* 
the  segiiieot  and  then  bftck  again  to  the  hind  margin  {this  k  rmT^re 
distinct  in  sonieapecimeus  than  iu  others):  pygidiftl  area  with  »-  *^''' 
large  punctures;  black;  the  last  three  abdominal  segments  bright  :xea: 
fiice,  clvpeus,  thorax,  eapecially  beneatL  and  the  legB  with  a  sl"^""" 
appr(«se<l,  fueeu-sertceous  pile;  wings  fuliginouH,  iridescent,  tier^'  "•""* 
black  ;  width  ul  the  Becx>nd  subniargiual  cell  abuve  less  thau 
space  between  the  remirrentnervurpBon  the  cubital  nervnre,  Ijf.^^  '^ 
17-21  ram. 

New  Yi>rk  to  Florida,  westwai-d  to  Kaneaa.     The  deep  black 
bright  red  alkloineu  givee  this  speties  a  very  atrikiug  appearau*::^ 
i.—L.  CreMooii  ¥»x. 

/..  aniri-fin/ia  CY.,  inpv^  rtaunBl-Tr.  Amtr.  Enl.  Sm.'.  IV,  p.  214,  J  .    IfiTa. 

S  .—Clvpeus  sub-truncate  medially,  distinctly  punctured.  • 
cloisely  .a<)  posteriorly  ;  first  joint  ot  flagellura  not  over  one  qu*=* 
longer  than  the  secoud,  the  latter  is  a  little  longer  thau  the  tt»- 
front  and  vertex  rather  coarsely  punctur(>d,  most  sparsely  so  nc^ 
vertex ;  space  Iwlween  the  eyes  at  the  top  nearly  equal  to  the  le^= 
of  nntenual  joints  '1-4  united:  dorsuium  strongly  and  densely  p  * 
tured;  sculellum  dialiuctly  impressed;  nietnnotum  more  stroc-^ 
pnnc'ture<l  than  in  aiiiilia,  and  the  medial  raised  line  is  longer, 
tending  aliont  half  Ihe  length  of  the  metiiuotum  ;  metapleura- ir  "" 
finely  puuctured  than  the  dorsulura ;  tibiie  and  tarsi  tolerably  w^ 
umed  with  spiuea ;  abdomen  aiib<^)aqDe,  very  finely  and  do^ 
punctured,  no  tmnfiver^e  niivs  of  course  punctures  as  in  aiiiiH' :  bli^ 
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opake;  the  metathorax  finely  shagreeDed,  and  having  at  the  sides  a 
little  cinereous  pubescence  ;  wings  hyaline,  the  uervures  testaceous ; 
the  apical  joints  of  the  tarsi  ruiih  testaceous.  Abdomen :  the  three 
basal  segments  red,  the  apical  ones  black ;  thinly  covered  with  cin- 
ereous pile,  the  apical  segment  very  smooth  and  shining." 

''East  Florida  (St.  John^s  Bluff)." 

Evidently  a  Tachysphex,  and  perhaps  identical  with  21  tarscUa. 

Larra  oanetoent  Sm.    (  Tachvspluwy) 
Larrada  canescens  Sm.,  I.  c,  p.  292.    J  . 
Larra  canescens  Kohl.  1.  c.  p.  242. 

**9  .  —  Length  5  lines.  —  Black:  thinly  covered  with  short  ciner- 
eous pubescence  the  abdomen  being  covered  above  and  beneath ;  the 
head,  mesothorax  and  scutellum  strongly  punctured  ;  the  metathorax 
shagreened ;  the  flagellum  much  thickened  towards  the  base,  which 
is  again  more  slender ;  the  wings  brown,  the  posterior  pair  clearer 
at  the  base ;  the  anterior  tibia?  and  tarsi  obscure  ferruginous.  Abdo- 
men :  on  apical  margins  of  segments  the  pubescence  is  bright  and 
silvery,  observable  in  diflferent  lights." 

'*Georgia."     Also  very  likely  Tachysphex. 

Larra  aronata  Sm.  i=:Ancis/rommar') 
Larrada  arcuata  Sm.,  1.  c.  p.  293.   9  • 
Larra  arcuata  Patton,  1.  c.  p.  389. 

**  9  .—Length  4  J  lines. — Black  ;  the  face  with  silver)'  pubescence; 
the  mesothorax  subopake ;  the  scutellum  shining  and  finely  punc- 
tured ;  the  metathorax  with  an  arcuate  striation,  the  striation  curv- 
ing forwards,  interrupted  in  the  middle  by  a  longitudinal  carina 
which  runs  to  the  verge  of  the  truncation,  the  latter  has  a  small  tri- 
angular shape  crossed  by  coarse  arcuate  striit*,  in  the  middle  of  which 
is  a  deep  fovea ;  from  the  fovea  a  carina  runs  downwards  to  the 
base  ;  on  each  side  of  the  fovea  the  truncation  is  smooth,  and  covered 
with  silvery  white  pubescence;  wings  subhyaline,  with  a  faint  cloud 
at  their  apical  margins.  Abdomen  smooth  and  shining,  witli  the 
apical  segment  rugose." 

"Canada."  Seems  to  clascly  resemble  Ta('hysjj/ie.r (juehccni.^isVrow, y 
but  the  rugose  apical  segment  will  exclude  it  from  the  j^-enus  Tachy- 
sphex.     It  may  an  AnciMronwut. 

Larra  pentylvanioa  Bve. 
L.  pensylvanica  Pal.,  Hvc.  Ins.  Afr.  et  Amor.  j).  lis.  Taf.  Til.  f.  M,  1805. 

*  **Noir-luisante  ;  Ailes  ternes." 

*  *Pennsylvanie. "  From  an  examination  of  the  figure  of  this  sj)e- 
cies,  given  by  Beauveois  I  should  refer  it  to  TachyMphex. 
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{MrraOa  8m.,  1.  c.  p.  874.  1»5«, 

Noloj^nnia  Costo,  Ann.  Miw.  Zool.  Univ.  Napuli  (Ann.  IV>,  p.80  et  82. 18OT. 

Lar  ra  PsHon,  Fror.  BiwUin  Hnc.  N'al.  Hlstoir.  XX.  p.  385.  1880. 

Head  a  little  broader  thuu  the    thoras ;  mandibles  emftrjeiDiile  uu 

outer  edge  aud  mth  a  luotli  or  inner  edge  between  the  middlf  awi  tfte 
iKine,  their  a|)es  simple ;  aiiteuna.'  more  slender  tlian  in  Larra  ;  eyee 
eouvei^ng  to  the  vertex,  (lie  eonvertceuce  greater  in  the  J  tliua  in 
the  9  Hnd  diHeriug  in  the  varinu8speciea,  geoerallyBtroDger  thai)  the 
hnrra,  to  which  thia  genus  agrees  in  the  ledge-like  swelling?  ot  the 
front  and  the  disposition  of  the  ocelli ;  the  collar  U  mmiler  tlum  in 
Larra  ntid  moreotvr  iiiffer»  from  U  by  being  deprested  beiieatk  the 
diirmlum;  wings  ae  in  the  preceding;  geniig  ;  the  legs  are  proportioo- 
alcly  longer  than  in  Larra,  stoutly  armed ;  middle  coxa;  widely  sep- 
arated from  each  other;  middle  tibite  one-ajiurred ;  anterior  tibiie, 
witli  exception  of  their  end  Hpursand  a  spine  not  far  from  the  middle 
of  inner  side,  unarmed  :  the  comb  of  fore  tarsi  ia  formed  of  only  8 
nioilerute  number  of  spines,  which  at  the  moat  are  not  particularly 
loDg  and  only  in  a  few  apecies  reach  an  extraordinary  development : 
llf  poeteriar  tibiie  »/w«i,  tliaugh  not  alutipii,  bill  in  'dmod  ail  Ihe  -/w- 
'i-ir^  hi;ir„,  two  ^barji  hmgitniVni,,!  hr.-W,  -rbirh  „re  ><i>i„o»:  The 
r.liiir^  <ii-f  rtni  lonij,  ill  rare  cases  wiili  a  tooth  not  far  from  the  Imisc 
of  inner  edge  :  piilvilli  small ;  melalhonix 
diirsidum;  alidunii'ii  iii>1  polished  as  in  j 
nient  in  the  midille  mar  tlie  lias*.'  witli  a  ei 
of  wjiidi  (litters  conaideriihly;  commonly  I 
kfulwi;  1<.  cn.-h  side  of  iIil-  cojivexily  llier 
ov;lI,  flal  iiiii.resMuii  of  fcehlcr  color;  ih. 
[,n-^-u\  {( II"  (■„„i;.nlii  !:•  tll^Hiirf  anil  give  llic  hind  trochanters  a 
tiv.-r  iiio'iioii.  Tlu-  males  do  not  show  the.=€  relations  of  the  tjiird 
viMiiriil  |ilau- or  only  verv  sli;;hllv  ;  hiPt  'lorsal  segment  with  a  pv- 
Liidii.l  ■Ar.-.x,  formed  "in  llic  ?  as  in  /^<mr  ..„'!  rorrr,:.!  .rill,  a  morr  or 
I.-    im.,   ,,..„n-<,/l;,     ho^r-fro^l-Ub-    i.,.l..:^n„r,'.    >rhu-li  rnaihj  ,rr.„->  „ff 

.,.,,1  .„  ui.i  ;,.,i:n,i„„/.  ;.-'„„f  .,t  ..II i,.rr.,.i;bl.-  -.  .,i  ih.  «,«-j-  ..{ the ,..,. 

ijl.r,„l  .„:.,  Ih.;--  '..■■  >'.„.■■  .^Ilirr.lll.  bn'ilr.-:  the  hist  dor>^al  a.-gm.-ul  of 
Ih.'    ,    i>  1i':i|>.'/oid:il    :)tid  oti,',w'oiiMder:i)>lyi'ouv,'X   uml  a[  [he  a]>ex 

ni;M-iii('.!o„iu:u-.llv, 
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One  species,  formerly  referred  to  Ixirra  and  two  new  species  occur 
in  this  country.     They  may  be  tabulated  as  follows: 

FEMALR««. 

Wings  sub-hyaline;  apical  margin  funcous an/enfata. 

Wings  dark  fuliginous. 

First  joint  of  flagellum  distinctly  nhorter  than  the  second  .... 
nif/ripenniH. 

First  joint  of  flagellum  about  equal  to  the  second  ....  atqualia. 

MALES. 

Wings  subhy aline;  apical  margin   fuscous aryentata. 

Wings  dark  fuliginous aequalU, 

Votogonia  argentata  Bve. 

Ibarra  argentata  Bve.,  Ins.  Afr.  et  Amer.  p.  119.  taf,  III.  f.  9,  1S05. 
Lyrops  argentata  Say,  Joum.  Nat.  Hist.  I,  p.  370.  lH3rt. 
Larrada  argentata  Sm.,  1.  c.  p.  292. 

9  . — Clypeus  rounded  anteriorly,  exceedingly  finely  and  closely 
punctured,  except  on  anterior  jwrtion  where  the  punctures  are  larger 
and  sparse;  first,  second  and  third  joints  of  the  flagellum  al)out  equal 
in  length  ;  space  between  the  eyes  at  the  top  is  alM)ut  equal  to  the 
length  of  the  first  joint  of  the  flagellum ;  dorsulum  not  strongly  de- 
pressed anteriorly  in  the  middle  and  is  indistinctly  punctured  ;  scu- 
tellum  sub-conyex,  not  impressed:  metanotum  eyidently  very  finely 
granulated,  and  with  a  medial,  raised  line  extending  from  base  to 
apex,  the  posterior  face,  esj^ecially  laterally,  with  strong,  transyerse 
wrinkles;  sculpture  of  metapleune  like  the  dorsulum;  legs  stout,  the 
tibiae  and  tarsi  strongly  spiuose ;  comb  on  fore  tarsi  not  well  deyel- 
oped,  composed  of  stout,  widely  separate<l  .*jpines;  sculpture  of  abdo- 
men indistinct,  the  last  yentnil  segment  with  rather  strong  punctures; 
black,  the  tegulae  testaceous  behind;  head,  thorax  and  legs  when 
held  in  certain  lights  clothed  with  silyery  pile,  which  is  den!«est  on 
clypeus  and  chcek.s,  the  aj)ical  mar^rin  of  dorsal  segments  1-3  also 
with  silvery  pile;  wings  subhyaliiie,  iridescent,  apical  margins  fus- 
cous.    Length  10-14  mm. 

$  . — Closely  resembles  the  9  ;  anteniKo  shorter  and  stouter,  the 
joints  more  compact,  first  joint  of  flajrellum  shorter  than  the  .second; 
space  between  the  eyes  at  the  top  ecjual  to  about  the  length  of  the 
first  and  one-third  of  the  second  joint  of  the  fla«^'«llum;  anterior 
margin  of  the  clyjx^us  a  little  produced  medially;  hind  femora  with 
a  swelling  at  the  base  beneath,  the  middle  femora  beneath  near 
the  base  strongly  incuryed  a,s  are  likewise  the  fore  femora ;  this  sex 
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is  more  densely  clothed  with  silvery  pile  aod  thitre  are  four,  sonic- 
tiraes  five,  silvery  Imiids  on  theabdomen.      Length  7-11  mm. 

Occiint  throughout  the  entire  United  Stntes. 
S.—IfotagoniailiBTipeiulit  u.  sp. 

?  . — Ciypeus  ronnded  anteriorly,  slightly  emargitkate  mediully. 
the  (Kfflterior  portion  with  very  tine  and  close  puncture',  the  middle 
portion  with  strong  punctures  wliUe  anteriorly  the  punctures  an;  dis- 
tinct; first  joint  of  ftagellum  shorter  than  the  second,  the  latt^u*  aboul 

equal  to  the  third;  remaining;  joints ;    space  between  ev*»  nt 

the  top  is,  if  anything,  a  little  less  tlian  the  length  of  the  first  joint  ot 
flagellum;  dorsnluuinot  strongly  depressed  anteriorly  in  the  middle, 
with  exceeding  tine  and  close  punctures;  scutellum  shining,  slightly 
impressed;  metanotum  very  finely  granulated  and  with  a  tolerably 
distinct,  medial,  impressed  line  extending  from  base  to  a|>ex,  the  [n«- 
teriur  face  with  trauKverue  wrinkles,  the  metapleurte  Indistiiictlv 
sculptured;  tihiie  and  tarsi  strongly  spinose  ;  sculpture  of  abdomen 
above  indistinct,  ventral  segments  4-6  with  etrong  punctures,  those 
on  sixth  segment  closest;  black,  tegular  testaceous  posteriorly;  fiunt, 
ttu^,  cheeks,  legs  more  or  less  and  dorsal  abdominal  segments  I  -3 
(or  4)  at  apex  with  ^ilvury  pile;  wind's  dark  fulirrimui^,  iri.lfswnt. 
Ungtii  1»  nin.. 

New  York. 
3,— Kotogonia  aequaliB  n.  »|>. 

9. — (.'lypens  rouridi'd  aiiiiTi.irl\ 
teriiir  puriioii  with  very  line  and  cU 
l.'HaL-li^iU'mor.'  di^tini't;  first  j.iiiii 
vuunl  to  til.' «.cnii<l,  Ilif  hitler  iiiiout 


^ 


taken  :u 


.i:.t.-   modially,  lb,-  pos. 

un-^    lliosr   on   llie  an- 

ellum   in    lon-th    alx.ut 

i!i)issll..'hlly  longer 


<  »ll<.lr 

tbi'  apo\.  in  leui^tb  iiliout  u<|iial  to  llii'  heaii  iiikI  thorax  comliined; 
>j>:i.f  bftw.'i'n  I'Vfs  at  the  (op  distincrly  !,■:>•;  than  llu-  length  ..f  tlic- 
lli>t  joint  of  llagellnm;  ilorsnluni  with  verv  line  aii<i  close  punctures, 

liimdiMiiM'tlv  impri'-.-..,!;  m.-lin.oHim  -ran.ihiied,  more  stron-Iv  m> 
Iliiniin  pr.*."liri-sp,.,-ir.,  ;,n.i   vviili   ^i  .li-linn.  medial,  rai^^.l    liuv. 

■  ■MendinL- fr U,->' (■■    n,-.„-  ^iprN,  ili,.   poMeri.ir  t:i(v  l.it.-nilly  with 

ii  f.w  wriiiki,-;  ril.i:.  ;,i„l  lai-i  -li'oi,..-ly  -piun-e;  iib.lomen  sbinin-:. 
iiidl-lliirilv  -.uli.tinvil,   v.ilh  .sivr-lioMnl  di.>  tillliuii.l   sixth  veutriil 
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scarcely  silvery;  head  and  thorax  beneath  with  long,  fuscous  pu- 
bescence; the  abdomen  when  viewed  from  behind,  shows  a  sparse 
silvery  pile,  which  is  most  obvious  at  apex  of  second  dorsal  segment; 
the  ventral  segments  of  abdomen  possess  a  few  long,  black  hairs  or 
bristles;  wings  dark  fuliginous,  iridescent.     Length  17  mm. 

^ . — Antenme  somewhat  shorter  and  stouter  than  in  the  9  i  the 
first  joint  of  flagellum  in  length  about  equal  to  the  second;  space 
between  the  eyes  at  the  top  slightly  less  than  the  length  of  the  pedi- 
cellum  and  first  joint  of  the  flagellum  united;  anterior  margin  of 
clypeus  produced  medially;  hind  femora  with  scarcely  any  swelling 
at  base  beneath,  the  remaining  femora  l)eneath  not  at  all  incurved, 
strongly  convex;  apical  margins  of  segments  1-3  when  viewed 
from  behind  ^\^th  silvery  pile;  wings  colored  like  the  female.    Length 

12  mm. 

New  York  and  Georgia, 

ANCISTBOMMA  gen.  nov. 
Body  tolerably  stout,  never  densely  pubescent;  mandibles  widely 

emarginate  on  outer  margin,  armed  with  two  teeth  within;  antennae 

tolerably  stout,   in  length  variable,  usually  longer  than  in   either 

Tachytes  or  Tachysphex^  the  scape  not  elongate  as  in  those  two  genera, 
but  short  and  stout ;  eyes  always  converging  towards  the  vertex,  the 
convergence  different  in  the  various  si>ecies;  posterior  ocelli  linear 
at  the  top  hrondened  and  furrowed,  whivh  gives  them  the  a])j)ea ranee 
of  being  formed  into  a  hook  ;  anterior  ocellus  round,  well-developed; 
the  head  in  front  is  distincily,  though  not  strongly  as  in  Larra  and 
Notogonia  raised  or  siroUen  along  the  inner  eye  margin  ;  face  behind 
the  base  of  antenna'  not  hituberculate,  at  the  most  presenting  a  slight 
swelling;  prothorax  better  develo|)ed  than  in  either  Tachyte,<  or  Ta- 
chysphex,  in  some  species  reaching  the  level  of  the  dorsulum;  sculjv 
ture  of  thorax  rather  coarse;  tibiie  and  tarsi  of  all  the  legs  strongly 
spinoee,  middle  tibiie  >vith  a  single  spur;  jnilvilH  large;  claws  long  as 
in  Notogonia,  entire;  fore  femora  of  $  near  the  base  emarginate  and 
Mill  nearer  the  base  drawn  out  Into  a  tooth,  fore  tarsi  of  9  with  a 
oomhy  composed  of  short  stout  thor)i.<,  in  the  $  this  comb  is  also  pres- 
ent but  is  much  weaker,  anterior  tihi.e  on  outer  side  without  spines  or 
bristles;  last  dorsal  segment  of  9  with  a  large,  coarsely  sculptured 
and  clothed  with  pubescence  on  apical  portion,    pygidial   area  ;  in  the 

S  the  eighth  ventral  segment  is   not  emarginate.  *     Marginal  cell  of 

♦One  species  A.  ve/rtr/a,  however,  has  this  segment  emarginate. 
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niiterior  wings  either  truncate  or  poiDted,  the  appemliculatioD  uaually 
distinct ;  threu  eubmiirgina]  ixUb,  the  second  of  wbicli  rooeivee  butli 
recurrent  veins;  atlgma  birgci;  imd  miiteqiifiiilii  more  ditt'inti than  in 
T-uslii/leii  or  Tankysphfr ;  cubital  vein  of  bind  wings  originating  Iw- 
yond  the  apex  of  the  subiucdiaii  cell.     Size  medium. 

This  genus  is  erected  for  a  number  of  speciea  which,  nitbougb  po»- 
BCBsiug  the  characters  of  each  to  u  ceriaiii  degree  caniint  Iw  placed 
either  in  NoU>gonia,  Tarhyleg  or  Ttu-Jiyt/iliex.  The  eniarginat« 
femora  of  the  3  excludes  them  from  Notogonia,  the  raieeil  front 
along  inner  eye-margiua  from  T<ichyte»  and  Taehysphvx  and  a^ralii 
from  Tiidiygphex  by  the  ahajMi  of  hind  ocelli  and  ifliii'  tarsal  comb. 
From  lArh,  which  does  nut  occur  in  this  country,  the  emarginaie 
maudibles  is  sufficient  to  separate  iL  Ultinial^ly,  it  seems  to  nie. 
that  anumber  of  g'enera,  belon^ng  to  this  j^rroup,  will  have  to  be 
reduced  to  the  value  of  sections  as  has  been  done  with  numenius 
genera  of  the  Sphecidic  fs.  s.  ).  This  ^nus  givee  promise  of  beiii^ 
one  rich  in  species  as  eleven  are  treated  of  herein. 

VVMAl.YiR. 

l^^poce  tielweea  eyea  at  lop  letui  than,  or  etjual  to,  the  luUKIh  uf 

atilenual  Joints  2  and  H  united Z 

S}mi'e  lielweeii  e.vew  at  t"|i  dci'iiiedl.v  |j;r(.'uter  than  the  length  of 

iiiiteiiiial  i<>iiit»<  2iiiid  H  iitiitcil it 

;;— S]>iif(.'  Iii'luecn  ejew  at  t<iji  jiwl  ahcml  e<|iial  to  ihe  length  oruuten- 

\\i\\  jiiiiils  :;  ami  ;>  unilwi  ,    .    .  A 

S|iju'e  hcHici'M  eyewul  l"|i  Icrw  thun  tin-  k-ngtb  of  uiileiuial  joints 

:;  aiul  H  unili'il 4 

'A-  -ihirr'Uluiii  fiiii'iy  and  very  cliisi'ly  i>uiii'lured,o[iiii[Ut':auteriiirniar- 

Kiii  iifclyi^^ii-  «illil:ilfriil  iiiiglcssirungly  priKiuccd.  .  'mriil-  iilii. 

iKiisuUiiii   liiic'ly   ami    f^unu'wlml   -i>iirw.>ly    ininclured,    hliining: 

liiilt-rior  jiiiirKiii   -i  .lyi'Liis   l.iiit-iUalf 'W-wi. 

4— Kiri'I  jtiiiii  of  llanfliiiiii  Lmi  ..li..iier  tlian  tlic»eei.ud,  if  aiiylhilig 
^■litililly  iDiiiifr;    lateral   anirli^   'if  aiitcrtnr  inargiti  of  clyiicus 

slri)ii>rly   ]>rci(liiiril  ;   «i!igs  fiir-n)[i>  .  (■'(jnij-. 

Kicst  jtiiiil  orilafjdiiiiii  diMiiirlly  siioLlcT  lliaii   tin.- second:  later- 
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7 — Deep-black,  not  Herieeous ;  metathorax  above  rather  finely  trans- 
versely striated;  wing  dark  fuHcouH tenuiconu^. 

Clothed  with  sericeous  pile;  metathorax  above  very  coarsely,  trans- 
versely plicated  or  rugose;  wings  subfuscous dUereta. 

8 — Wings  subhyaline;  form  rather  slender conferta. 

Wings  dark  fuscous;  form  stout 9 

9 — Antennse  long,  setaceous,  in  length  greater  than  head  and  thorax 

united cIMsa. 

Antennse  short,  stout,  in  length  by  no  means  as  great  as  head  and 
thorax comtimUvs. 

MALES. 

1 — Space  between  eyes  at  top  not  greater  than  the  length  of  anten- 

nal  joints  2  and  3  united 2 

Space  between  eyes  at  top  decidedly  greater  than  the  length  of 
antennal  joints  2  and  3  united,  as  great  or  greater  than  the 
length  of  joints  3  and  4 3 

2 — First  joint  of  flagellum  but  little  shorter  than  the  second;  front 

coarsely  sculptured cmrulenta. 

First  joint  of  Hagellum  nearly  one-third  shorter  than  the  second; 
front  finely  sculptured  (abdomen  varying  from  entirely  black 
to  red  and  black) distincta. 

3 — Wings  clear;  space  between  eyes  at  top  about  equal  to  the  length 

of  antennal  joints  3  and  4  united conferta. 

Wings  dark  fuscous 4 

4 — Space  between  eyes  at  top  as  great,  or  greater  than,  the  length  of 

antennal  joints  2-4  united 5 

Space  between  eyes  at  top  less  than  the  length  of  antennal  joints 
2-4  united    (deep-black,   shining) Onuicornv*. 

5 — Clypeus  closely  punctured  throughout;  dorsulum  opaque,   com- 
pactly punctured H 

Clypeus  rather  sparsely  punctured;  dorsulum  shining  with  the 
punctures  tolerably  fine  and  separated rtgcta. 

6 — An  ten  me  shorter  than  head  aud  thorax  united;  basal  abdominal 

segments  red 7 

Antenna;  about  as  long  as  head  aud  thorax  united;  at  the  mt>st 
the  second  abdominal  segment  only  red  (or  the  abdomen  en- 
tirely black);  abdomen  finely,  though  distinctly  punctured 
basally;  sculpture  of  vertex  coarser  than  that  of  front  .  rii(jo*<(t. 

7 — Basal  abdominal   segments  distinctly  punctured;  last  dorsal  seg- 
ment not  keeled  laterally;  metathorax  above  transversely  rugose 

divitid. 

Basal  abdominal  segments  not  punctured;  last  dorsal  segment 
distinctly  keeled  laterally;  metathorax  above  indistinctly  stri- 
ated   cijiiKimliiit. 

32 
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9- — Anterior   luargiii    of  elypeus  truncal*,    iJie    lateral   a.Ka 
Htrongly  produced,  just  before  these  angles  there  ia  a  eiugle  I*:* 
front  with  close  punctures,  appearing  g;rauulaie<] ;  vertex  very  fS 
and  closely  puncturetl  ;  epai-e  hetween  eyes  at  loji  junl   atiout 
to  the  length  of  Hutennal  jotuts  2  anil  3  ;  nnlcnn{e  tol^mbly 
anil  Betaroous  though  scarcely  as  long  as  the  hfsd  and  thurax  ui«  ^ 
find  u:ii)  sevuiid  joints  of  Dagellum  about  etiutil  in  leo)^;  itoret,* 
with  the  punt^uree  tine  and  compact ;    Bcuteliuni  iuipreetied  ;  iKr:*> 
thorax  rujrose,  ni<«t  strou^flv  mi  oh    upi»er  surfaoe,   on   which  fr» 
there  is  a  distinct,    longitudinal,    medial   furrow;  lihiie  and  "*= 
Hlrongly  spinoK  ;    jiygidiul    urea  B[»in«ely  and   strotij^lr    punctt^- 
about  one-third  longor  than  it  is  broad  at   the  base,  the  apical 
densely  puliestsmt.      Black;  nlidomen  uran;:e,    somrliTiiee  with  ^^^ 
dark  blott^ihes  dorsnlly;  houd  nnil  thorax  not  pubescent  and  th» 
domen  not  piloee  ;  wings  [lale  fu«^)Uti,  irideitceni, 
marginal  cell  on  npieal  portion,  separated  for  about  one-fitlh  ilsaa 
length  from  the  anterior  margin  of  the  wing,  therefore  being  nmr- 
len  pointed  at  apex  ;  tursi  leHtuceoue.     Lenj^h  1 1-15  mm. 

i . — Anterior  margin  of  dypeua  roinKted-out,  emargioftte  □><■ 
nllv  and  not  dentflle  latemlly;  inint  ffranulnted  ;  vprtes  very  lii 


_  nely 


__reil, 
half 


iL'lh  . 


ud  :i 


vd  :   iir-l  joitil  .>f   rtiiirell 


.i,u->ul 


ihi-    ?.  ilu-  M'utell 
e.l  like  the   9    but  ^ 


Mi.m.-ui:i  ;  Nclini-k;L:  ( ■;Llitori,i:i  i  (  W/.  .I,*/„„.W.  .  The  dis 
•,.l«,.(.ii  Ih.'  ivriirnni  ii.Tviuv-  ni  ih,-  I.>|.  is  iisuiilly  ^'reiU.^r  lli.i 
lisi;m.v  l«-i«.vi.  flirlir-i  1V.-I11LV1L1  mTviin- mid  (lR-'l>ii.-^t' ut' ihiT^i 


.4  <-\vi..-i,-  ,-i,i;iru'iriau>  nirdiullv.  the  UtiT;.' 
d.  ji.-t  l,..i;m.  ili.'M.  nu-l.-s  There  is  ,1  :^malf 
l.i-rlv  |.iii,<-ujiv.i,  niiliei-  |.r..lul>enint  m,  vach 
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side  of  the  medial  fiirrow,  which  is  very  strong ;  vertex  with  very 
fine  and  close  punctures ;  space  between  the  eyes  at  top  distinctly  less 
than  the  length  of  antennal  joints  2  and  3;  antennae  tolerably  long 
and  setaceous ;  first  joint  of  fiagellum,  if  anything,  a  little  longer 
than  the  second;  dorsulum  with  fine,  even,  compact  punctures; 
scutellum  much  more  finely  and  sparsely  punctured  than  the  dorsu- 
lum, its  apical  portion  impressed  ;  metatborax  striated,  most  strongly 
on  posterior  face  the  upper  surface  with  the  striations  irregular;  legs 
strongly  spinose  ;  pygidial  area  in  length,  when  fully  exposed,  about 
twice  greater  than  its  width  at  the  base,  strongly  and  sparsely  punc- 
tured. Black ;  abdomen,  except  last  three  segments,  bright  red ; 
tarsi  testaceous ;  wings  subfuscous,  iridescent  nervures  black  ;  margi- 
nal cell  on  apical  portion  separated  for  about  one-fifth  its  length 
from  the  anterior  margin  of  the  wing,  being  therefore  more  or  less 
pointed  at  apex;  recurrent  nervures  with  the  distance  between  them 
at  the  top  less  than  that  between  the  first  recurrent  nervure  and  the 
base  of  the  second  submarginal  cell.  Length  16-17  mm. 
Colorado  and  Nevada. 

3.— Anoittromma  dittinota  8m. 
Larrada  distincta  Sm.,  1.  c.  p.  292. 
Larra  distincta  Patt.,  1.  c.  p.  XX,  p.  390.    J  $  . 

9  . — Anterior  margin  of  clypeus  emarginate  medially,  bidentate 
laterally,  the  lateral  angles  not  strongly  produced;  front  very  finely 
and  closely  punctured,  the  medial  furrow  distinct  but  not  strong ; 
vertex  with  the  punctures  finer  and  closer  than  those  on  the  front; 
space  between  eyes  at  top  a  little  less  than  the  length  of  antennal 
joints  2  and  3  united ;  antennif  shorter  than  the  head  and  thorax 
united,  the  first  joint  of  the  fiagellum  about  one-third  shorter  than 
the  second;  dorsulum  with  fine,  even,  distinct  punctures;  scutellum 
punctured  likewise,  notirapress(?d  ;  metathorax  striated,  most  coarsely 
so  on  posterior  face,  the  striations  on  upper  surface  irregular,  i.  e.,  on 
basal  portion  they  are  longitudinal  until  they  reach  a  little  beyond 
the  middle,  where  they  curve  and  extend  to  the  sides,  on  the  poster- 
ior portion  of  upper  surface  the  striations  are  transverse,  the  upper 
face  has  a  strong  furrow  ;  legs  tolerably  strongly  spinose ;  pygidial 
area  strongly  and  spars«ely  punctured,  about  two  and  a  quarter  times 
longer  than  it  is  broad  at  the  base.  Black  ;  tarsi  testaceous;  wings 
hyaline,  slightly  dusky  at  apex,  iridescent ;  marginal  cell  obliquely 
truncate.     Length  11-13  mm. 
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J.  — Anteriormargiu  of  clypeiis  roimdeii-out,   iudisiiiicily  bideu-  ] 
tate  laleratt)';  frout  ami  viirUix  sculptured  similurly  totht:  9  ;  npiux    . 
iKtweeu  eyes  at  top  u  little  less  tlmu    the  leii^.h  of  aoteimal  joiuts  'i 
and  3  uiiiled;  firet  joint  of  flagvUuRi   fiilly   oue-lhird  ^tiortiit   tlitui    , 
llie  second;  doreuluni  more  eompiictly  punctured  thaa  in  ihe  9; 
sculellum  impressed,  legs feeWy  spiuose ;  colored  likelhe  ?;  frunt,    | 
fiiL*,  clypeua  deu«ely    aiiil   the  thorax    very    sparsely,   ulnthed  with 
ailvery  piibeeceuce;  abdonieu  with  a  eilverj-  pile.     Leugtli  8-12  mm. 

Var.   9  S ,     Firet  two,  aometimes  three,   s^meot?  of  ahdomett  ] 
bright  red. 

Occurs  from  Canada  (_H-irrinij(on)  to  Florida,  weatward  to  Mou- 
tana.  From  the  latter  locality  I  have  only  seen  the  black  and  red 
variety.  The  female  oJ  ihisspeciesis  what  we  have  heretofore  called 
L<irru  penxylviiik"  Bve.,  but  an  examinatiou  of  Beauvois'  figure  of  i 
this  latter  species  iuvalidatee  that  supiHisiliun  ;  ^«iihi//i'jiiiioi  Is  prob> 
ahly  a  Taehy^Afj: 
4.~Aiieiitromma  dolotft  ti,  ^p, 

9  - — Anterior  margin  of  clypeiiH  emarglnate  mediaJIv,  hidenlnte 
lalenillv,  Ihe  outer  tooth  representiog  Ihe  lateral  angles  and  is  hv  far 
the  larse-^t;  front  finely  juul  closely  punctured;  vertex  even  mor* 
finely  anil  closely  [luiicliired  than  the  froi 
at  tlu-  top  alKiuI  ("juiil  to  the  length  iifaut 
if  anything  it  i.4  slightly  les.-;  antcMuu- m 
and  ihornx  united,  the  first  joint  of  flngt 


longer  tluiu  the  sec 
scuieUnui  inipresse. 


!•!; 


ith  fine. 


i  between  the  eyes 
jtP  -2  ami  :i  uuilMi. 
rier  than  ihe  head 
■  nnylliing  a  little 
rs|«irse  pnuctnres; 
.ugly    : 


■gnlar 


Lid  iui 


ud  at  the  base, 
diirk  fuscous, 
SI']  Ml  rated  from 
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5. — ^Anoistromma  tennioomis  Sm. 
Larrada  tenuicomis  Sm.,  1.  c.  p.  293.    9 
Larra  tenuicornis  Patt.,  1.  c.  p.  389. 

9  . — Anterior  margin  of  clypeus  rounded-out,   indistinctly  den- 
tate laterally  ;  front  granulated;  vertex  finely  and  closely  punctured; 
space  between  eyes  at  top  about  equal  to  the  length  of  antennal  joints 
2,  3  and  one- third  of  4 ;  antennae  very  long,  setaceous,  if  anything, 
longer  than  the  head  and  thorax  united,  the  first  joint  of  flagellum 
sbout  one- fifth,  or  less,  shorter  than  the  second;  dorsulum  with  fine, 
«ven  and  distinct  punctures;  scutellum  impressed;  metathorax  above 
^th  a  deep  and  broad  furrow,  transversely  striated,  the  metapleurse 
:fiiiely  striated,  the  posterior  face  irregularly  so;  legs  strongly  spinoee; 
pygidial  area  with  large  and  sparse  punctures,  scarcely  twice  as  long 
^is  it  is  broad  at  base.      Deep  black;  shining;  tarsi  testaceous  ;  wings 
<jark    fuscous,  strongly  iridescent ;  marginal    cell    obtuse   at  a|>ex; 
]Kiead,    thorax   and  abdomen  entirely   nude  of  pubescence  or   pile, 
jngth  13-15  mm. 

$  . — Anterior  margin  of  clypeus  rounded-out,  not  dentate  later- 
lIIv  ;  front  granlated,  strongly  punctured  medially;  vertex  strongly 
mnctiired  ;  space  between  the  eyes  at  top  as  great  as  the  length  of 
-^sntennal  joints  2-4  united  ;  auteimte  as  long  as  head  and  thorax 
'•united,  joints  1  and  2  of  flagellum  about  equal  in  length  ;  scutellum 
S^mpressed ;  metapleune  and  })osterior  face  of  metathorax  much  more 
irsely  sculptured  than  in  the  9  ;  legs  tolerably  spinose;  abdomen 
inely  and  distinctly  punctured  ;  colored  like  the  9  ;  face,  clypeus  and 
letathorax  w4th  rather  sparse,  silvery  pubescence ;  abdomen  with 
^Sparse  silvery  pile.      Length  10-18  mm. 

California  (Smith  and  0.  H.  Johnson )  ;  State  of  Washington. 
"-I'he  deep  black  color  and  long  antenuiu  will  at  once  distinguish  this 
species. 

^.— Anoistromma  disoreta  u.  sp. 

9  . — Anterior  margin  of  clypeiis  rouiided-out,  indistinctly  dentate 

laterally;  front  with  stroiiir,  distinct  punctures,  which   become  much 

^ner  laterally  ;  vertex  stroiiglypuncture<l,  hut   not   so  much  as  the 

:front;  space  between  the  eyes  at  toj)  about  e(jual  to  the  length  of  an- 

^nnal  joints  2,  3  and  three-fourths  of  4  combined;  antennjc   very 

long,  setaceous,  longer  than  head  and  thorax  united,  the  first  joint  of 

the  flagellum  fully  one-quarter  shorter  than  the  second  ;  dorsulum  and 

scutellum  with  tolerably  stron<ran(l  distinct  punctures,  scutellum  not 
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impreeaed ;  metatbornx  above  and  hehinil  with  coatee,  traneverae  plioB 
or  rugje,  on  the  metapleune  beconiiog  ulwolete  ou  lower  portion,  the 
upper  wurface  strongly  furrowed  me<lially  am!  with  tlie  transiviTtr, 
I>asa1  row  of  fi>ve:e  very  pruininent;  legs  rather  feebly  spinoee  for  this 
aex;  pygidial  area  ftrungly  and  gpan-ely  puoctured,  aliout  one-nmt- 
a-half  Limes  longer  than  it  is  wide  at  the  base,  its  lateral  marfiina 
i<omewhat  reflesed.  Black  ;  clothed  with  sericeous  pile,  that  on  sides 
of  face  and  thorax  beneath,  silvery  in  certain  ligbla;  last  two  joinia 
of  tarei  only,  tealaceous;  wings  subfu^cous,  darkerut  apex,  irideMJt-.tit, 
uervurei'    testaceous ;    marginal   eell    obliquely    truncate.       Length 

Geoi^a.  Easily  recognized  by  coarse  sculpture  of  nietatborax 
and  the  sericeous  pile  with  which  it  is  clothed. 

T.—Aneittromma  oanferta  □.  e|j. 

9  .■ — Anterior  margin  of  clypeus  rounded-oul,  indistinctly  denttita 
laterally;  front  fine  and  clonicly  punctured,  more  siMrselyeo  medially, 
the  medial  impressed  line  rather  faint;  vertex  a  little  more  distinirtty 
punctured  than  the  eides  of  the  front;  space  between  the  eyes  at  (op 
Blightly  less  than  the  length  of  antenna!  joints  3  and  4  :  aiiten»:e 
setaceciu:^,  but  little  lunger  than  the  head  iind  thorax  united,  Srst 
joint  of  tlagelliim  nearly  one-tbini  shorter  than  tbesecoud;  dorsulum 
finely  and  very  comiiactly  punctured  ;  scutellum  more  distinctlv 
punctured,  sligliliy  impressed;  melalhorax  iibuve  rather  indistinctly, 
trnn^sventely  .'Striated,  tlie  strialions  tniii-t  distinct  in  the  strong  medial 
furrow,  the  uielapleuni-  coriacerin,-;  legs  tolerably  spjnose:  pygidial 
areii  strongly  and  s|Mirsely  punclure<l,  about  one-imd-H-baif  times 
longer  tbiiii  it  m  wide  nt  the  biwe,  its  laienil  margins  but  slightly  re- 
tlc\e<l.  Itbick  ;  three,  sometinic!-  ]iart  of  the  fourth  bjisal  segment* 
of  fll«!oiuen  reddish;  tursi  tesinci'ous ;  wingst'usni-hynline;  iridescent, 
nervures  bluck:  mnrgiiuil  cell  (ruuciitc;  fiicc,  clviwus  and  thorax 
coViTcd  H  lib  II  sjiiirsc,  scriivoiis  ]iiU'  ;  abdoriied  with  a  s|>arse,  silvers- 
pile.       Lcugtb  UI-1--.  niru. 


-Aul<- 


illv 


lid    V 


^•Iv 


-oiil.  uiii    dentate  biler- 
d  tluni  in  the  9  ;  space 
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than  in  the  9  » the  metapleurse  and  posterior  face  coarsely  granulated; 
colored  like  the  9  J  front,  face,  clypeus,  and  thorax  more  or  less, 
with  silvery  pube^^cence ;  abdomen  with  silvery  pile,  not  distinctly 
punctured.      Leugth  8-11  mm. 

Montana;  Kansas.  A  specimen  from  San  Diego,  California, 
which  I  take  to  be  simply  a  variety,  has  the  abdomen  entirely  red 
and  its  sculpture  a  little  finer. 

8. — Anoistromma  divisa  Patt. 
Larra  divisa  Patt.,  Bull.  U.  S.  Gcol.  Survey,  V,  p.  368.  9 .  1879. 

9  . — Anterior  margin  of  clypeus  rounded-out,  bidentate  laterally; 
front  rather  coarsely  and  closely  punctured,  more  sparsely  so  medial- 
ly ;  vertex  more  distinctly  punctured  than  the  sides  of  the  front ; 
space  between  the  eyes  at  top  about  equal  to  the  length  of  antennal 
joints  2-4;  antenna*  scarcely  as  loug  as  the  head  and  thorax  united, 
at  any  rate  not  longer,  setaceous,  the  first  joint  of  the  flagellum  a 
little  more  than  one-quarter  shorter  than  the  second  ;  dorsulum  com- 
pactly punctured  ;  scutcllum  impressed,  more  distinctly  punctured 
than  the  dorsulum  ;  metathorax  above  and  posteriorly  coarsely  and 
transversely  striated,  the  upper  surface  strongly  sulcate  medially, 
metapleurie  granulated  ;  legs  tolerably  spinose  ;  pygidial  area  strongly 
and  sparsely  punctured,  in  length  nearly  twice  longer  than  its  width 
at  the  base.  Black  ;  abdomen  varying  from  red  and  black  to  en- 
tirely red  ;  tarsi  testaceous;  wings  dark  fuscous,  iridescent;  marginal 
cell  truncate;  face,  clypeus  and  abdomen  with  a  sparse  sericeous 
pile ;  metathorax  with  sparse,  fuscous  pubescence.  I^ength 
14-16  mm. 

$  , — Anterior  margin  of  clypeus  rounded-out,  not  dentate  lateral- 
ly ;  front  and  vertex  more  coarsely  sculptured  than  in  the  9  ;  space 
between  eyes  at  top  somewhat  greater  than  the  length  of  antennal 
joints  2-4  united  ;  antenna*  much  shorter  than  the  head  and  thorax 
united,  the  first  joint  of  flagellum  about  one-cjuarter  shorter  than  the 
second  ;  dorsulum  with  the  punctures  distinct ;  scutcllum  likewise, 
impressed;  metathorax  above  transversely  rugose;  legs  feebly 
spinose;  abdomen  closely  and  distinctly  punctured  ;  last  doi-sal  seg- 
ment not  keeled  laterally;  first  three  segments  of  alnlomen  red  ; 
front,  face,  clypeus  and  thorax  more  or  le.<s,  with  sparse  silvery 
pubescence;  abdomen  with  silvery  pile.      Ijcngth  12-18  mm. 

Kansas  ;  Nebraska  ;  Texas. 
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9-— AnolitTomintt  oanslmillt  n,  sp. 

9 . — Anterior  margin  of  cly[Jeus  TOlmde(J^^ut,  armed  with  oue 
Umlh  laterally  ;  front  chsely  punctured,  nieiliallj-  the  puncturM  arw 
iiiore  distiuci,  htil  not  sparse  ;  vi^rtes  finely  and  ckaely  punptured  ; 
mmce  l>etweisu  the  fvee  at  top  aliout  equal  to  the  length  nf  luitemml 
joiiils  2-4  united  ;  aiiteunu'  much  shorter  than  the  lieiid  and  ihoras 
uiiil«d,  ihe  first  and  second  joints  of  the  flagellum  oliniil  eiiiml  itt 
U'Ugth  ;  dorsutuni  compactly  punctured :  pcuteUum  likewi»<e,  ini- 
preased;  metathomx  alvive  indistinctly  tranaverHely  striatet),  not 
strongly  furrowed,  the  striatioas  moat  diatinci  in  the  furrow, 
niotApleune  finely  granulated,  or  indiutinctty  titnaled  ;  leg^  strongly 
ai>ino»e  ;  the  spines  or  fore-tarsi  lunger  and  stouter  than  in  dtnaii  ; 
pygidial  area  large,  strongly  and  sparsely  punctured,  only  about  one- 
third  longer  than  its  width  at  the  base  Black  ;  abtlomen  entirely 
reii  :  apical  joints  of  tarsi  testaceous  ;  wings  dark  fuacou;^,  iridescvnt; 
ninrginal  rell  obliquely  truoeate ;  hcjid  and  tlmriix  destitute  of 
poliescence  or  pile.      I*ngth  14  mm. 

i. — Anterior   margin   of  clypeus    r«nnded-out,    not   omarginate 
laterally;  space  between  eyes  at  top  about  equal  ti>  or  slighllir 


greater  than.  joiut-J  2-4 
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and  thorax  united,  setaceous,  the  first  joint  of  tiagellum  but  little 
shorter  than  the  second,  dorsulum  compactly  punctured  ;  scutellum 
impressed  ;  metathorax  above  rugose;  or  coarsely  rugoso- granulated, 
deeply  and  widely  furrowed  down  the  middle,  metapleuriv  and  pos- 
terior face  granulated,  the  posterior  face  with  a  prominent,  trans- 
verse ridge  near  the  top  ;  legs  tolerably  spinose  ;  abdomen  finely 
and  closely  punctured  throughout,  the  last  dorsal  segment  not  keeled. 
Black  ;  second  abdominal  segment  red;  tarsi  obscurely  testaceous  ; 
wings  dark  fuscous,  iridescent ;  marginal  cell  truncate  ;  head,  thorax 
and  abdomen  without  pubescence  or  pile.     Length  10-14  ram. 

Var.     Abdomen  entirely  black,   more  or  less  with  silvery  pile. 

Montana;  New  Mexico  (Coll.  Ashwead),  The  longer  antennie 
will  distinguish  this  species  from  the  male  of  divisa  and  consimilis  to 
which  it  is  related. 

11. — Anoistromma  vegeta  n.  Kp. 

9  . — Anterior  margin  of  clypeus  subtruncate,  slightly  emarginate 
medially,  and  indistinctly  dentate  laterally;  front  with  fine  even 
punctures,  becoming  sparse  medially  ;  vertex  punctured  somewhat 
similarly  to  the  sides  of  the  front;  space  between  the  eyes  at  top,  if 
anything,  greater  than  the  length  of  anteuual  points  2-4  united  ;  an- 
tenme  very  short,  when  stretched  out  al)out  equal  to  the  head  and  that 
part  of  thorax  preceding  the  hind  margin  of  tegulie,  not  setaceous, 
the  first  joint  of  the  tiagellum  in  length  al)out  equal  to  the  secrmd  ; 
dorsulum  with  tolerably  fine,  distinct  punctures,  which  are  somewhat 
sparse  medially  ;  scutellum  impressed;  metathorax  delicately  and  in- 
distinctly striated,  more  strongly  so  on  metapleune  and  posterior  face, 
the  upper  surface  distinctly,  but  not  very  strongly  furrowed  down  the 
middle  ;  legs  strongly  spinose ;  pygidiiil  area  strongly  and  sparsely 
punctured,  one- half  again  longer  than  it  is  broad  at  base.  Black  ; 
apical  joints  of  tarsi  testaceous  ;  wings  dark  fuscous,  iridescent; 
marginal  cell  obliquely  truncate ;  head,  thorax  and  abdomen,  with- 
out pubescence.      Length  15  nun. 

$, — Anterior  margin  of  cly|)eus  round(Ml-out,  slightly  emarginate 
medially  ;  front  and  vertex  with  tolerably  strong,  separated  punc- 
tures ;  space  l)etween  eyes  at  top  greater  by  far  than  the  length  of 
antennal  joints  2-4  united  ;  antennie  about  as  long  or  a  little  longer 
than  in  the  9  ,  the  first  joint  of  the  fiagellum  al)out  one-quarter 
shorter  than  the  second  ;   legs  tolerably  spinose  ;  aMomen  very  finely 
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and  closely  punctured ;  last  dorsal  segment  not  keeled,  the  eighth 
veutrai  segment  eniiir^nate  ;  L-olored  like  the  9  .  Lent^lh  1 1  mm, 
Culorado.  This  siwuies  is  peculiar  iu  Laving  the  eighth  veutml 
jdate  of  the  £  emarginate,  being  the  only  one  of  our  species  of  An- 
(iflmmavi  posee^jing  that  charucttr.  From  all  the  other  wpenaet  it 
may  be  <!iBlinguished  by  the  pibuat  form,  deep-black  color  and  very 
vhort  nnlenniv  of  9  . 

TACHYTKB  Panier.  , 

Tilfhvles  Vim...  Kril.  !i<-v.  11.  p,  ISfl.  IBtW, 
f.yro'fii  niig.  Boiw.,  Fwiii.  Etrow,  eil.  2,  II,  |i.  Kll.  IBl)7. 

Body  genfntllti  glotif,  Ihr  aimmnl  of  piibaiernrf.  wiili  n-hirh  U  u 
clothed  variable,  some  of  the  njieeie*  reeembling,  in  n  certain  deyree,  here; 
anterior fenutfii  of  Ihr  J  briir-ath  nr.ar  thr  bane  r.iilire  or  eiiuirtpnfite  ; 
comb  on  fore  turti  compMcd  of  ghort^  thorn*  or  gpinet;  pygidial  area 
lorgti,  nivered  <p!th  apjirnMnl  pnhrnrftif;  miuidibles  eoiargiuate  lie- 
neath  ;  their  inner  margin  with  one  or  two  leeth  ;  antennic  editit, 
shorter  Ihiiii  in  the  fivo  follovrinij  ijeuern  ;  eyes  converging  lowarde  the 
vertex,  the  space  Ijettveen  them  at  that  point  diflering  in  the  vnri- 
0118  species;  fore  ocellus  round;  the  hind  pair  rery  etoni/ate,  plucied 
obliquely  and  with  the  upper  end  jormimj  n  hook  orfint  »pimt ;  front 
iiof  •■(lii'cd  'ifoii'j  the  inner  orbllx  an  in  yoUiijonin,  etc.,  if  anything  it 
18  dcpi'er'sed  ;  sculpture  of  the  ihorux  not  strong;  bixl  rrnlr'd  phile  of 
S  irifh  <•  ro'iiidi'd,  wide  emiinjiiiidioii  :  innnjinal  cell  hiiii-eolnie,  lla 
•ipex  eVi'ihtUj  •>bt-i-»;  ihr  appti-li>-iil,.twn  ximill  "nd  often  IndUlinrt. 
three  sn bum rginal  cells,  the  second  ufwiiich  receives  l>oth  recurrent 
nervllres  ;  tibin  -ind  Inr^i  •>/  -i/l  Ihr   Ir.j^   armed   inlh   "piiiex :  spines 

\  joilil 


Corn))iising  i 

jomb  ou  foi 

re  tarsi  i/ri.er'i/li/  m 

il  In.iijpi-  tlmn  the  ^ei-ond 

of  the  said  i 

tarsi,  and  ti 

ire  llK.rii-like.  notn 

il  all'tlexiblcin  a|<peani 

dn«>  uol  V 

cry  limjr;  i 

mi'tniiotuni  shorter 

than  tl,e  dorsuluni. 

Our  ^ijici 

■ics  of  this 

^■iius  have  hc'ii 

ruoiioijraphed    previou 

thcrifor.'  I 

will  simply 

■  rej.niducc  tlic  syi 

Kjplical  tablcN  here.      Ii 

lirsi  place  1 

lie  ^'cnns  n 

lay  !»•  .Uvidcd  mu 

)  two  actions  a?  tollows 
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The  females  of  the  first  section  are  generally  short,  robust  insects, 
'bile  those  of  section  II  are  rather  long  and  slender  and  never  have 
ledypeus  produced  medially  as  in  the  majority  of  those  of  the  first 
action.  In  some  respects  section  II  agrees  with  Taohy»phex,  but 
le  spines  on  fore  tarsi  of  female  are  not  long  and  flexible,  and  the 
ygidium  is  hairy. 

SECTION  I. 

FEMALE.S. 

1 — Clypeus  with  the  anterior  marii^iu  in  the  middle,  produced  into  a 
large  quadrate  tooth  or  lobe,  and  with  Heveral  Hinaller  teeth  lat- 
erally   2 

Clypeus  with  the  anterior  margin  not  or  ncarcely  produced  into 

a  lobe,  at  the  mont  thickened  in  the  middle 7 

2— Metanotum  strongly  sulcate  medially 6 

Metanotum  not  strongly  Hulcate  medially 3 

^— Third  joint  of  autenme  at)out  one-cjuarter  longer  than  thefourth.4 
Third  joint  of  an  ten  me  equal  to,  or  but  little  longer  than  the 

fourth 5 

4 — Thorax  densely  clothed  with  golden  yellow  pubencence  ho  that 
the  sculpture  of  metanotum  i8  hidden.    Length  18-22  mm  .   . 

vcdidua. 

Thorax  sparsely  clothed   w  ith  grayish   pubeHceuce;  metanotum 
finely  granulated  (four  hind  tibia?  with  a  dark  8trii)e  within). 

Length  12-14  mm harpaz, 

— Median  process  of  clypeus  divided  into  two  diHtinct  lolxjt*;  space 
between  the  eyes  at  the  top  equal  to  the  length  of  joints  two 
and  three  of  antennae,  the  latter  joint,  in  length  al>oiit  etiual  to 
the  fourth;  front  and  thorax  with  golden  pube8<*ence  .  pnrdator. 
Median  process  of  clyi)euH  not  bil(>l>cd,  its  ai)ex  sinii)ly  incurN'cd; 
third  antennal  joint  slightly   longer  than  the  fourth;  front  and 
thorax  clothed  with  silvery -gray  pubescence  ....  calvaraiuH. 
- — The  sulcus  on  metanotum   very   wide;  seutelluni    scarcrely  im- 
pressed; pygidiuni  with  a  coppery  lustre  ....  matidibulariH. 
The  sulcus  on   metanotum    not    wide;  scutellum  distinctly  im- 
pressed; pygidiuni  silvery hrtvivniiris. 

— Abdomen  black 8 

Abdomen  in  part  red;  head  and  thorax  clothed  with  ciense silvery 

pubescence ftilvivi  ntrla. 

— Abdomen  dorsal ly  with  foui  ?<i]veiy  hands;  Wunx  silvery  .    .    .    .  t) 

Abdomen  dorsally  with  hut   three  silvery  hands;  longer  spur  of 

hind  tibiie  in  length  about  e(iual  to  the   first  Joint  of  the  hind 

tarsi;  front  golden vntsHUH, 

► — Longer  spur  of  hind  tihijc  longer  than  the  first  joint  of  the  hind 
tarsi;  apex  of  femora,  tibia' and  tarsi,  yellowish-ferruginous.  . 
cobnnftkr. 
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Luuger  H|iur  vt  hind  dbiit,  iu  teugtb,  ubuui  eijiial  tnlh?  WnH  j"^' 
urbiad  itinii;  legK  block,  tibjie  and  tarn\  witb  allvefy  iiil*?*'^ 
apical  iKirtion  urthe  tarsi  rerrugluijue.  pi^i€^'^- 


1— Flogellum   with  the  basal  JolutB  not  or  Bt^ruel.v  rouiidec*    "''^ 
lieneath,  ihe  apifAljoitit?,  except  ill  erajuiun  aud  ptptu.'U-'* ^  '"'" 

uiiriiial ... 

Flagdiuin  wilh  the  bniml  jointw  distiiutly  niuiidi-d  out  be i» *?"'''■ 

the  apieal  joints  iiurnial .... 

2~Auterior  margin  of  d.viwuB,  in  the  middle,  not  produced  J«-^w* 

tiHjth  or  lobe,  ot  the  moat  elmpiy  thiokeued ■ 

Anterior  luatgln  of  dypeuB  ill  the  middle  produced  Into  »  C*"'*'' 

orlobc ' -,  ^ 

S— Metanotuni  slightly  Hulcale;  thoras  densely  pnbnticeiiii  nit:^'*'' 
}iroc««  of  flypeus  not  proiuiuent,  mrongly  IrupnwMed,  lat^-J*''"^ 

the  appearance  of  being  bitubercutate *'"''*Zj 

MetMiotum  distinctly  and  rather  etro ugly  sulcate;  thorai:  Bp*«^*^^^ 
j)ul>e8ceut;  median  process  of  clypeus  strong,  not  biluberci*     "l^' 

_    ,       brei:ivr-'''~'^^V*: 

A — Last  donmi  ubdomlntil  fegment  tufted  laterally  with  dark  i»  ^^  ' 

Ijttwt  dorsal  abdominal  segment  not  tufted  (vith  dark  hair 
6— Hind  larai  not  at  all  spiuoee;  lateral  te«tb  of  elypeue  latgt^ 

dietiuct. maaditiu-' 

HIiKtUnidlBtiiiGtIyApliioee  . 

'  ft— First  Joint  (irflaeelbmi  slmrlcr  tlmii   the  -ec-mid;  oj^co   liet 


et  ■*■  1,. 


Mb.' 


;   LiiiiTi'Sl  ,^|iur  ..r   hind    lihi;.-.i<-  ^.g 

|..|iir   ..r  hind   ti.rsi:  ;ibdoniiriiil  ^;„.. 
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TjegH,  excej)t  ajKJX  of  tarni, black;  hiud  tarni  rather  Htrong  spiiioee. 

pepticuft. 

10 — Abdomeii  in  part  red 11 

Abdomen  entirely  black fufvirentris  var, 

11 — Two  apical  jointH  of  the  antennje  narrow  and  elongate,  much  nar- 
rower than  jointrt  9-11, which  are  visibly  broadened  .  fidviventris. 
Two  apical  jointn  of  the  anteinne  somewhat  Mpatulate,  broader 
than  the  two  preceding  joints spfUnlatun. 

1.— Taohytes  validai  Cress. 

T.  validus  Cress.,  Tr.  Am.  Knt.  Sm-.  IV.  p.  Slrt.   9  $ 

T.  brei'iventris  Patt.,   Proc.  Bost.  Sotr.  Nat.  Hist.  XX,  p.  3»2. 

Texas;  Illinois  (Robertson). 

8.— Taohytei  mandibalarii  Patt. 

T.  mandibuiaris   Patt.,   ibid.,  p.  394,  9  $  . 

Connecticut  to  Florida;  Nebraska,  Montana. 

8.— Taehytei  harpaz  Patt. 

T.  harpax  Patt..  ibid.,  p.  395.    9  $  . 

Vermont  to  New  Jersey;  So.   Dakota. 

4.— Taehytes oaloaratui  Fox. 

71  calcaratus  Fox,  Tr.  Amer.  Ent.  S<k'.  XIX,  p,  -^O,  9  $ . 

New  Jersey  (in  August)  and  Florida;  Montana  (?). 
5.— Taehytei  exornatni  n.  sp. 

^. — Anterior  margin  of  the  cly pens  strongly  rounded- out  medi- 
ally, \inth  one  large,  blunt,  lateral  tooth ;  third  joint  of  antenna' 
about  equal  to  the  fourth,  {X)ssibly  a  little  longer;  basal  joints  of 
flagellum  tolerably  well  rounded-out,  but  not  so  strongly  as  in  the  $ 
of  ca/Wiraf //«;space  between  the  eyes  at  the  top  greater  than  the  length 
ef  antennal  joints  2  and  3  united;  pubescence  of  the  front  and  clyp- 
eus  golden;  dorsulum  and  scutellum  very  closely  and  indistinctly 
punctured;  impressed  medial  line  on  nietanotum  well  marked;  tibiae 
and  tarsi  spinose ;  longer  spur  of  hind  tibijc  decide<lly  shorter  than 
the  first  hind  tarsal  joint;  emargination  of  eighth  ventral  plate  small  ; 
black;  scajx*,  teguhc,  legs  (except  coxas  trochanters?  and  the  fore  and 
medial  femora  ulxove),  and  a  transverse  band  on  the  abdominal  seg- 
ments above  and  l)eneath,  reddish;  wint'^s  yellow,  the  apical  margins 
broadly  violaceous;  the  thorax  densely  clothed  with  grayish- golden 
pubescence.      Length  17  nnn. 

Las  Cruces,  N.  Mexico,  August  16th  (7".  1).  A.  Corhrtll.) 

6.— Taehytei  breviventiis  Cn'ss. 

T.  bri-Z'iz'cntf  isVrvfisi..  1.  c.  p.  21iJ.  ^  :  Fox.  1.  c  p.  'Z'^\^.   9  <?  . 

Texas  and  Massachusetts. 


PiWCBEIIINGS  OF  THE  ALADEMY  OV 


7."THkytBi  praedator  Fai, 

T.  firafdafor  Fi>\,  1. ,:  p.  3*),  f  J  . 

Virginia  and  Texna. 


[1898. 


Diatrict  of  Columbia,  Virgiuia,  New  Jersey. 

9.-TKDb;t<)  Braiiui  Patt. 

T.  rraiSHS  Pittl.  !.  c.  p.  3fB,  J  ;  Foi.  1.  C.  p.  841.  ?  f  , 

Connecticut,  New  Jersey  (August),  So,  Dakota.  (Aldrir.K). 
10,-Tuta;tei  peptiBiu  Su}', 

Lyropi  peplUui  .Say,  Boat.  Juurn.  I,  p.  aTl.    J  J  . 
7Tif*i-/"  />f^/iinj8ni..  Cat.  Brit.  Mua.  Hj-m.  IV.  p,  a08. 
From  Illiiioia  westward. 

ll.-Taotiyte«  ftilvlventiii  C-n^ss. 

T.  f«l-.n-.-enlrisQwa&..  Prat.  Enl.  Soc.  Phila.  IV,  p.  468     p. 
r.  f,Wfftj  I'atl.,  Bull.  C  S.,  G&il.  Sun-cr.  V.  p.  355.   3', 

From  Nebraska  westward, 

p'p,  S43,  s  ■ 
Nevada, 

SECTION  II. 

V&HALW. 

ft  of  tmuttAteAdUti 

Greater  part  nf  feiunni  nr  Ihc  k'tp-  entiri'ly,  hlark 


I-  IHl 


ffi-ti,i<-ok 

iin  clofHiil  wgnii-tiif  three, 
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7— Mandibles  verj'  broad  and  flat,  with  an  exceedingly  narrow  notch; 

abdomen  black obacurus. 

Mandibles  of  the  normal  form,  with  a  broad  not<;h S 

8 — Metanotum  not  at  all  furrowed;  abdomen  varying  from  red  and 
black  to  entirely  ferrugiuoun;  size  also  variable.  .  rufofasciatus, 

Metanotum  more  or  less  furrowed 9 

9 — Space  between  eyes  at  top  greater  than   the  length  of  antennal 

joints  2  and  3  united;  clypeus  not  dentate obductus. 

Space  between  eyes  at  top  a  little  less  than  the  length  of  second 
and  third  antennal  joints  united;  clypeus  armed  with  a  large 
prong  on  each  side merr/us. 

MALES. 

1 — Wings  yellow,  with  the  apical  portion  dark 2 

Wings  not  yellow,  hyaline  or  subhyaline 3 

2 — ^Third  joint  of  antennie  nearly  one-third  longer  than  the  fourth; 
metanotum  distinctly  punctured;  tibiie  and  tarsi  black  .... 

aurtdentus. 

Third  joint  of  antennae  but  little  longer  than  the  fourth;  metano- 
tum not  punctured;  aytex  of  femora,  tibiie  and  tarsi  yellow  fer- 
ruginous   distinctus. 

3 — Abdomen  and  legs  more  or  less  red;  third  joint  of  antennae  in 
length  about  e<|ual  to  the  fourth;  metanotum  slightly  furrowed; 

femora,  except  base,  reddish rufofitsciatus. 

Abdomen  and  legs  black.* 4 

4 — Space  between  eyes  at  top  much  less  than  the  length  of  antennal 

joints  2-4  united 5 

Space  between  eyes  at  top  about  equal  t^)  the  length  of  antennal 

joints  2-4  united;  apical  margins  of  the  wings  fuscous.  .  parvus. 

5 — Notch  on  outer  edge  of  mandibles  very  narrow;  body  not  densely 

silvery  sericeous ohscurus. 

Notch  on  outer  edge  of  mandibles  as  usual;  Ixxiy  rather  densely 
clothed  with  silvery  sericeous  pile Htriccttus, 

18. — T.  anrnlentai  Fab. 

Larra  aiutilenta  P^ab..  Syst.  IMez.  p.  220. 
Lyrops  aurulenta  Say,  Bo8t.  Joiim.  I,  p.  371. 
?  Tachytes  aurulfntiis  lA»p.,  Hym.  Ill,  p.  247. 
Tachy'tesaurulentus  Sm..  Catal.  Brit.  Mus.  IV,  p.  3(Kl. 
Liris  coxalis  Pattoii,  Ent.  News.  Ill,  p.  90.  9    $  ' 

New  Jersey  (July  and  Aujjjust)  to   Florida,    westward   to  Texas 
and  Missouri. 

14.— Taehytei  oontraotns  Fox. 

T.  contractus  Fox,  1.  c.  p.  24.5.    9  • 

Greorgia. 


^T.  minimus  ha«  been  excludwl  from  this  table  a»  it  is  a  species  of  Taohysphex. 


PttnCERrrNHS  OF  TBB  ACJl^ESIY  OF 


[1883. 


— TMhfUi  dUtinoto*  Siu, 

r.  iliMiH'lin  Hm..Ot.\..  Brit.  Mus. 
/'.  rlmijinlH!  Ct.,  Tr.  .\m.  Enl.  S 


IV.  p,  ai5,^. 


Philadelphia  (Biuith)  to  Florida,  westward  to  CKlifornut.  T.  eiwv- 
ijaUtu,  w  actxirding  to  Mr.  Charles  Koberttuii,  who  liite  taken  it  lu 
iMtpuIutioD  with  i/i8Etiicf  114,  tJie  male  of  the  latter.  A  ?  specimea  intlie 
coll.  of  the  U.  S.  National  Mufliniin  from  Arizona,  has  Uiu  abdonieu 
alDioM  entirely  red  and  tb«  tiret  four  dorsal  alidominul  segments  with 
silvery  pile  at  apes. 

t  Vtvat. 

Texas,  Ge«i^a. 

iatni  Cn-se. 

[I.  SIT.  J;  F(ti!,l,  C.  p.  a 

Geor^  to  TexaB,  Nebraska,  California. 

IB,— T.  abdominalu  StiS- 
Larra  aAdnrmnalis  SHjr,  Wwl.  Quart.  Uf\i.  II,  p.  TT, 
Lorroda  abdominalis  Cr„  loc.  ril,  ' 
Tatkviri  abdominalis  Cnss..  Inc.  c 
Arkiii 


19 


.  I,  I..  37n. 
di.iv.  p,  a 
i  (Say),  Texa^?,  Mexico. 
-Tachytet  obioorai  Cnwi, 


.     1-.  9- 

T.  (?j'fl»BJCn«,,ihkl.  p.SlJ.  g  . 

District  of  Columbia  lo  Mexico.      T.  ftmi'  "C  Cre»»., 
this  ?|)frips. 
20.— Taobyles  parvus  \'-\. 


Nrv\ 


Mav 


2I.-'Tacliyles  obdactus 


TACHYSPHEX   I- 
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Form  usually  slender  and  only  feebly  clothed  with  pubescence, 
never  bee- like  as  are  the  typical  species  of  the  genus  Tcuihytes;  man- 
dibles distinctly  emarginate  on  outer  side,  bidentate  within,  their 
apices  simple ;  antennte  on  the  average  more  slender  than  in  Tachytes ; 
eyes  converging  towards  the  vertex  ;  ocelli  lying  on  a  swelling,  the 
anterior  is  round  and  distinct,  the  posteriors  reniform  and  placed 
obliquely  ;  front  never  raised  along  the  inner  eye-margins;  face  bituber- 
culaf£  behind  antenna' ;  collar  not  reaching  the  level  of  thedorsulum; 
on  the  last  dorsal  abdominal  segment  is  a  well  developed  pygidium 
in  the  9  ,  which  is  scarcely  developed  in  the  ^  ,  atid  is  entirely  naked 
in  both  sexes  ;  the  median  cell  of  the  hind  wings  reaches  proportion- 
ately not  as  far  towards  the  apex  of  wing  as  it  does  in  Taehytes;  the  cu- 
bital vein  originates  behind  the  apex  of  the  submedian  cell ;  tibiie  and 
tarsi  spinose  ;  tarsal  comb  of  9  ^'^Hf  ^*^9  ^'^^  flexible ;  fore  femora 
of  $  at  base  distinctly  emarginate  ;  middle  tibije  with  one  spur  ;  fore 
tihice  on  outer  side  spinose;  last  ventral  plate  of  $  emarginate.  Size 
variable. 

This  genus  is  well  represented  in  the  United  States  as  it  is  also  in 
Europe.  Those  of  our  species  heretofore  described  have  in  every 
case  been  referred  to  the  genus  L<irra,  The  form  of  the  hind  ocelli 
will  distinguish  it  most  effectually  from  Ancistromnui  and   Taehytes. 

FEMALES. 

1 — space  between  the  ^es  at  top  lesH  than  the  length  of  antennal 
joints  2  and  3  united. 
Metathorax  above  granulated;  femora  and  tibije  entirely  black. 

Length  12  mm ampins. 

Metathorax  above  strongly  reticulated;  legs  almost  entirely  red. 

Length  about  9  mm Belfragei, 

Space  between  eyes  at  top  about  eciual   to  length  of  antennal 

joints  2  and  3  united 2 

Space  between  eyes  at  toj)  greater  than  the  length  of  antennal 

joints  2  and  3  united 11 

2 — Metathorax  strongly  retieiilated  above;  al)donien  entirely  red  .    . 

texanns. 

Metathorax  coarsely  wrinkled  above;  abdomen  about  equally  red 

and  black fimbect nsis. 

Metathorax  not  strongly  reticulated  or  wrinkled  above,  at  the 

most  finely  granulated  or  striated 3 

3 — Hind  legs  reddish  (anterior  margin  of  elypeus  rounded  out). 
Pygidial  area  about  two-and-a-half  times  longer  llian  it  is  broad  at 
the  base;  tarsi  armed  with  spines  at  ai>ex  of  joints  only  .... 

Ashfmddli. 

Pygidial   area  not  more  than    twice  as  long  as  it    is  broad  at 

33 
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the  baee:  lami  etnmgly  epinoee,  especially  the  lint  julutofil 

posteriors npinofi 

Hind  legs  blai-k 

4— Anterior  margin  of  the  elypeuM  strongly  crenated  .  .  .  crenulatu 
Anterior  niareiu  of  clyjteus  not  creuftted,  at  the  : 

teeth  laterally ,    .    , 

5 — Greater  part  of  abdoineii  reddish -   . 

AbdonieD  black,  or  equally  red  aud  black  ...      . 
6— Pygldium  scawely  twice  oe  long  ae  it  la  broad  at  the  Iwne     . 

Pygldium  decidedly  more  than  twice  longer  thaji  it  i«  l>ioad 

7— Antennie  long,  not  seta<«t>UH  scarcely  acuminate  aptcatly 

Autennie  as  usual,  acuminate  apically 

8 — Anterior  margin  of  clypeua  nut  or  hut  very  slightly  emargiuati 
Dorsulum  very  closely  punctured ;  metathoraK  above  finely  coriii 

ceous;  front  tlnely  granulated /arent'u 

Doisulum  Bhiniug,  with  the  puuctureei  separated;  metalbora^^^ 
above  Huely  granulated;  front  rather  coarsely  granulated  . 

Anterior  margin  of  clypeuH  dlatlnctly  emar^nate;  fh>nl  exceed 

iiiglj-  Qnely  grauuiaied wvecftMv  - — 

9 — Longer  spur  of  hind  tlbiee  shorter  than  the  first  joint  of  hiod     - 

tam:  abdomen  about  equally  red  and  black 10     * 

Longer  spur  of  hind  tiblir  decidedly  longer  than  the  first  joint  of  ^" 
iiiiiil  i^irr-i:  ;iln(nTiK'ii  »  iih  ^eBuielui-  lir.Kiiliy  i.-t.ii-i.-.iiih.  wiili  iii 

lca.-t  liMu-ilvuiy  liiuicis ,.->.,</.,,<. 

|ii-Molu(iiiir:iXi.li.ivi>i;riiniihiK'ii;  dislaiicu  l.ctweuii  Ihu  tbird  liuu-i- 
ver^wiihiuil  iRTvurciiiiii  llR-;i|K.'X  of  marginal  ivli  i^  n^ikilly 
Kiv:ik-i'  lli:iii  the  w  IriMi  .•(  (\n-  lluj'il  sul.nuit>;in;il  I'cli  iil  tlic  lop. 

l"«,ij'>"«h'S. 

Mi'lallii>iii\  atKivi'tiiiiiciir  Ics.-  longiliidiniilly  i^triiitedor  \vriiiklc<l: 
iiist;iii''c  licTui-fii  lilt*  ihir'l  lriinsviT!'c)-i'Mhiial  nervure  ;iiid  tbc 
;l|ic-\    i>f  (lif   nii.Li-iiiai    irll    less  limn   llic  width  of  the  third 

Miiiiii:irL'iiiul  .-I'll  ill  till' li>|>       il..nr„s. 

ll-S|MiT  lit'lMVcii  I'VVN  ill  lii]j  t^jiiiii  tnciiKrcalt'r   than    the  length  of 

^]r.\ri;  l„'tu<vii  tiK'  lyis  -M  |..|i   Ifss  tluui   tlu"  icngth  nf  atitciiiuil 

.VnUriiT  rii;iru'iii  ..Civ  pi'iis  iml  :il  all  pLiidLlwii  iiitu  a  Icihf  ...  14 
I:;     Willi;-  hvjiliin.  iiiil^-i-.-iii;  nii'iiUlinmx  giaiiuliitcd  almvc  .J'li'n^. 


\Ul: 


ni; 


■iially 
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Metathorax,  above,  strongly  reticulated;  usually  the  last  segment 

only  red apicalia. 

3.5 — Greater  part  of  abdomen  black 16 

Greater  part  of  abdomen  red  or  equally  red  and  black 18 

26 — Metanotum  reticulated. 

Vertex  and  dorsulum  coarsely  punctured;  tarsi  black  .   .  acutus. 
Vertex  and  dorsulum  very  finely  punctured;  tarsi  reddish  on 

apical  half nigrior. 

Metanotum  smooth  or  finely  granulated,  opaque 17 

X7 — With  dense  sericeous  pile;  wings  subhyaline punctifrona. 

Without  sericeous  pile,  deep  black;  wings  dark  fuscous  .  aethiops, 

X8— Tibifle,  tarsi  and  femora,  in  part,  red posterus, 

Tibifie  and  femora  black 19 

^9— Metanotum  strongly  reticulated asperatus. 

Metanotum  longitudinally  striated sculptUis. 

Metanotum  granulated  or  coriaceous 20 

SO— Abdomen  not  at  all  compressed,  depressed  throughout  ....  21 

Abdomen  compressed  apically montantts. 

Si— Pygidium  in  length,  but  little,  if  anything,  greater  than  twice  its 

width  at  the  base.     Length  6  mm pauxiilus, 

Pygldium  in  length,  greater  than  twice  its  width  at  base;  meta- 
thorax  above  finely  granulated coiwimilis. 

MALES. 

1 — Space  between  the  eyes  at  top  about  equal  to  the  length  of  anten- 

nal  joints  2  and  3  united 2 

Space  between  the  eyes  at  top  greater  than  the  length  of  antennal 

joints  2  and  3  united 3 

2 — Abdomen  black;  apex  of  femora,  tibiue  and  tarsi  entirely,  reddish 

yeUow 7ninimu8, 

Abdomen  on  basal  half  red;  femora  and  tibi&e  not  reddish. ce^t/a^i^. 
3 — Abdomen  entirely  black,    except  extreme  apex  in  some  few 

species 4 

Abdomen  red  or  black  and  red 10 

4 — Metathorax  above  smooth  or  indistinctly  sculptured 5 

Metathorax  above  coarsely  sculptured 6 

5 — Lateral  angles  of  produced  portion  of  anterior  margin  of  clypeus 
obtuse;  metathorax  above   without  a  longitudinal,   impressed 

line;  clothed  with  sericeous  pile punctifrons. 

Lateral  angles  of  produced  portion  of  anterior  margin  of  clyj)eus 
acute;  metathorax  above  with  a  distinct, longitudinal, impressed 

line;  deep  black,  without  sericeous  j»ile aihiojys. 

6— Space  between  the  eyes  at  top  decidedly  less  than  the  length  of 
antennal  Joints  LM  united,  but  little  greater  than   the  length  of 

joints  2  and  8 nnmdtts. 

Space  between     the    eyes  at  top  as    pjreat  or  greater  than   the 
length  of  antennal  joints  2A   united 7 


fiOR  pKncEuniNos  op  the  acabemv  of  [IKflU. 

7— Froal,  though  distiuutly  puuelured,  yet  not  coarsely  ao:  spa«e 
between  eyes  at  top  about  Ojual  to  the  length  ufoiiteuualjuinu 

2-4  uDit*id B 

Front  coaraely  puuotured;  space  between  eyes  at  top  gnater  tbui 

the  length  of  anlcniial  jointe  1^-1  united  ,,....,...       .0 

8— Thorax  wIlhBllvety  pubesceuce;  front  wtth  an  IndiDtlnct,  oi^dUl 

jmpre«Ded  line ticutaa. 

Thoriix  witbuul  dllvery  pubescence;  front  with  ti  distinct,  medlftl, 

impresBpij  line  .   .    , ,    .  nigrior. 

9— Ahdameu   ventrally     ratber  etrongly    punctured;     metapleurm 

coarsely  strlnled apica/i». 

Abdomen  ventrally  very  Dnety  punctuied;    metapleunc  finely 

Htrialed fuim»  and  lerfninntim. 

10— Occiput  remarkably  depreMted  In  the  middle,  ao  that  the  purtlon 
behind  each  eye  ta  much  swollen  ,    ,    ,       ,   .  .      inunUiitiui. 

Occiput  normal 11 

11— Metapleune  coareely  etrialed. 

Antennie  tlougate,  the  third  joint  fUlly  twice  longerthan  hrond; 
Hpace  Iwtweea  the  eyes  at  top  lewt  than  the  length  of  joints  3 

and  4  united , ampluM, 

AnteuniB  short,  stout,  the  third  joint  about  as  broad  as  long; 
apace  between  eyee  at  lop  about  eijual  to  the  lenirtb  of  antenna] 

jt>ints  3^  united Unrntu, 

^fetapleum»  not  eoarwly  Btrtated  12 

12— WpiHi.'  iMilwccii  eyes  at  top  aliont  ei|uai  to  joints  ;i  and  4  united  .  13 

Simi-i'  liflwevii  eye  ut  loplesH  (bun  IIicIcmkIIi  of  jniiitc  3uinl  4  .  17 

in— FhiKflhini  rjithcr  r-liorl,  flout,  ibli-kcned  medially  .    .    .  "piHKHtim. 

K!:melhini  iniiji,  siciulcr,  iii>t  thickened  niedlully 14 

l4-.Mcliilliorii\  iil")ve  reti.-iiliilfd vuiwmilU. 

Mcluthoiiix  jilicivc  nciT  let  I  I'll  lilted,  til  Ihc  nniHt  liriely  granulatetl. 


l,V-At.d..iiieii  eulircly  red 

.\hcjoineti  M(ic'kapi<'!illy 
Iti— Si/,c  sMuill,  slender;  froiLt 

JiV/x-   rncdiuni.    n.hiisr;    fi 
Lcnulli  10  mm. 
17-i;|.|«-r.urhrc..ruKta(li., 


ilatul.     Length  II  mm.     .  . 

P'ir'uliix. 

iniii'tnrcd   than   ([runtilated. 
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20— Emargination  of  fore  femora  rouuded.    Length  7  mm.  .  exaecttu. 

EmarginatioDB  of  fore  femora  more  or  less  angular.    Length  10 

mm compacttis. 

1.— Taohyiphez  Aihmeadii  n.  sp. 

9  . — Clypeua  with  sparse,  large  punctures^its  fore  margin  rounded- 
out,  suhtruncate  medially  and  scarcely  produced  into  a  tooth  later- 
ally; front  coarsely  and  closely  punctured;  vertex  finely  punctured, 
the  occiput  even  more  so;  space  hetween  the  eyes  at  top  ahout  equal 
to  the  length  of  antennal  joints  2  and  3  combined;  first  joint  of  the 
flagellum  about  one- fifth  shorter  than  the  second;  dorsulum  with 
rather  strong,  close  punctures,  deprassed  medially  almost  its  full 
length ;  scutellum  convex,  not  impressed,  punctured  like  the  dorsu- 
lum; metathorax  above  finely  coriaceous,  on  the  sides  and  posteriorly 
very  finely  striated,  the  posterior  face  with  a  large,  triangular  fovea 
at  the  top;  legs  ample,  tolerably  well  armed  with  spines,  which  ex- 
cept at  the  apex  of  the  joints,  are  lacking  on  the  hind  tarsi;  margi- 
nal cell  not  truncate  at  apex,  more  or  less  pointed;  width  of  the 
second  submarginal  cell  at  the  top  greater  than  the  width  of  the  third 
submarginal  at  the  same  place;  abdomen  about  as  long  as  the  head 
and  thorax  together,  seemingly  impunctate;  pygidial  area  fiat,  with 
some  indistinct,  large,  sparse  punctures,  its  length  about  two-and- 
a-half  times  greater  than  its  width  at  the  base.  Black;  clypeus  an- 
teriorly, mandibles  in  the  middle  and  spot  on  scape  at  apex  beneath, 
reddish- yellow;  all  the  legs  (except  coxie,  trochanters  and  anterior 
femora  above)  and  the  abdomen  entirely,  bright  red;  upper  half  of 
clypeus,  fiice,  front  and  thorax,  especially  the  mesopleurje,  with  sil- 
very pubescence;  femora  and  abdomen  with  a  silvery  pile,  which  is 
most  conspicuous  on  apical  half  of  dorsal  segments  1-4  when  viewed 
from  behind;  tegulie  testaceous;  wings  subhyaline,  iridescent,  nerv- 
ures  testaceous.     Length  10  mm. 

San  Diego,  California,  August  28rd,  1891  (Dr.  K  Blaisdell),  It 
gives  me  pleasure  to  dedicate  this  pretty  species  to  Mr.  Wm.  H. 
Ashmead,  as  a  slight  recognition  of  the  many  favors  which  I  have 
received  from  him. 

2.— Taehyiphez  Belfragei  (*ress. 

Larrada  Belfragei  Or.,  Tr.  Amer.  Eiit.  Soc.  IV,  1872.  p.  215.    9 . 
Larra  Belfragei  Pattou,  1.  c.  p.  3h9. 

9 . — Clypeus  with  large  sparse  punctures,  its  anterior  margin 
rounded  out,  emarginate  medially  and  produced  into   two  teeth  at 
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each  estreme  sitle;  front  very  finely  and  uloMly  punctured,  appear- 
ing granulated,  the  punctures-  on  the  vertex  are  also  fine  but  are  not  -^ 
BO  pliMB  08  those  on  the  front:  space  lietwecu   tbe  eyes  at  top  a  Hitle          ^^ab' 
leta  than  the  length  of  antemial  joints  2  and  3  united;  first  joint  ot          '^^■^ 
the  flagellum  a  tittle  more  than   one-fifth  shorter  than  the    second;            ^  M^ 
dorBuhiiii  with  dislinet,  close   puucturea,    ItB  medial  portioa  only  de-           — ^HJ 

pressed  anteriorly  and  then  not  strongly;  scutellum  convex,  not   im- x:M 

pressed,   pnoetured  like  the    dorsuluni;   raetathorax  nhove  strongly    ^C-^ 

reticulated,  especially  at  the  haae.  the  sides  and  pofileriorly  finely  ■^_  ^ 
striated,  the  i«ateriorface  with  the  fovea  elongate,  acute  beneath  and  _^t:»* 
broad  at  the  upper  end;  legs  rather  stout,    well  armed  with  spin«;       ^  -S*! 

marginal  cell  trnucate;  space  between  the  second  and  third   submar-  "^  i 

ginal  cells  at  the  top  about  equal;  alidfimen ?.'     Black;  spot ^i*-*:^ 

on  scape,  at  apes  beneath,  mandibles  in  the  middle,  and  legs  except  -^=V~^^ 
ooxie,  trochanters  and  the  fore  and  medial  femora  almve,  red  ;  front,  v~3M 

face,  clypeus  and  the  thorax  more  or  less  clothed  with  silverv  pub-  — ^^ 

escence,  brightest  and  densest  ou  the  face,  clypeusand  mesopleurse;  :^  ^^ 
wings  subhyaline,    iridescent,    nervures  testaceous;  t^uhe  yellow.  — "^ 

length  about  9  or  10  mm.  '. 

Texas.      The  type  of  this  species,  which  seems  to  be  very  rare,  is  -^^^ 

in  the  collection  of  the  United  States  National  Museum. 
9.— Tuhyiphaz  paiternt  n.  sp.  J 

?. — rU|>fii,-'  wiili    liirge,  deep    punctures,    its    anterior    martrin 
romiil.^i-oiii,  sLiliiruuculc  (uclially.  am\  not  deulnle  laterally;  front  "^ 

finely  and  closely  piiiicHircl  b.^h.w  ihf  mi.Uile,  hut  above  thai  the 
punciurcij  arestroiiu'  iim!  sepiinLlcd ;  the  vertex  more  finely  punctured; 
sjiiice  lietween  the  cyi*  at  the  lop  greater  than  the  k-Ugth  of  anteunal 
ioiLii>  2  iind  :i  united,  lint  less  (hiiiL  ihe  length  of  joints  'i  and  4;  first 
joijit  oftlieHiiirellnni  al.oni  one-iliird  sli<irier  (liau  the  seanid;  dor- 
snluni  wiili  di^titici,  ^e|>Hrat('d  |iini<-iureN  (llie  pntictures  arc  much 
niory  di.'Jtiiii'i  ihuri  in  fither  of  ilii'  two  prewdins:  s)>ecies),  depressed 
in  the  middle  lor  abniit  [wii-iljirds  its  leiiL'th,  the  puncturesmost  cnm- 
p[ic!  inuiriorly;  sruidlum  ■■i>nvcN,  not  impressed,  jiunctured  similarly 
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ooriaceouRy  the  sides  likewise,  the  posterior  face  finely  and  trans- 
versely striated ;  legs  ample,  tolerably  well  armed  with  spines;  ab- 
domen above  iropunctate,  the  last  two  ventral  segments  sparsely 
punctured;  pygidial  area  flat,  with  distinct,  large,  sparse  punctures, 
its  length  is  about  two- and- a- half  times  longer  than  it  is  wide  at  the 
base.  Black;  anterior  margin  of  the  clypeus,  mandibles  except  base, 
spot  on  scape  at  apex  beneath,  the  tarsi,  medial  tibisc,  the  hind  legs 
except  coxae  and  trochanters,  and  the  abdomen  red;  face,  front, 
clypeus  and  the  thorax,  especially  in  the  sutures,  with  silvery  pu- 
bescence; the  femora  and  abdomen  with  silvery  pile,  which  is  most 
profuse  on  the  abdomen;  tegulie  and  nervures  testaceous;  wingssub- 
hyaline,  the  marginal  cell  oblicjuely  truncate,  width  of  the  third  sub- 
marginal  cell  at  the  top  greater  than  the  width  of  the  second  at  the 
same  place.  Length  12  ram. 
State  of  Washington. 

4. — Taohytphez  ipinosns  u.  sp. 

9  . — Clypeus  with  large  deep  punctures,  its  fore  margin  rounded- 
out,  and  armed  with  a  tooth  laterally;  front  finely  and  closely  punc- 
tured throughout;  the  vertex  with  the  punctures  finer;  space  be- 
tween the  eyes  at  the  top  about  equal  to  the  length  of  an tennal  joints 
2  and  3  united;  first  joint  of  the  flagellum  about  one-quarter  shorter 
than  the  second;  dorsulum  with  tolerably  strong  and  very  close 
punctures,  depressed  in  the  middle  for  alwut  two- thirds  its  length, 
the  punctures  closest  anteriorly;  scutellum  punctured  like  the  dor- 
sulum, not  impressed;  metathorax  above  finely  coriaceous,  the  sides 
likewise,  but  shining,  the  ix)sterior  face  transversely  striated;  legs 
strongly  armed  with  spines,  esj)ecially  the  first  joint  of  the  tarsi ; 
abdomen  above  impuuctate,the  last  two  ventral  segments  with  large, 
sparse  punctures;  pygidial  area  somewhat  convex,  with  indistinct 
scattered  punctures,  its  length  is  about  twice  or  perha{)S  less  than 
twice  greater  than  its  width  at  the  base.  Black;  mandibles  m  the 
middle,  spot  on  scape  beneath  at  ixpex  and  fore  tarsi  reddish- testa- 
ceous; four  hind  legs  except  the  cox;e,  trochanters  and  femora  and 
base  oftibiieof  medial  legs,  and  the  abdomen  bright  red;  face,  clypeus 
and  thorax  more  or  less,  with  silvery  piibe^scence;  femora  and  ab- 
domen with  silvery  pile,  which  is  most  obvious  on  the  abdomen  when 
viewed  from  behind;  teguhe  testaceous  ;  wings  subhyaline,  iridescent, 
the  nervures  black ;  marginal  cell  subacute  at  apex;  width  of  the 
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Mn»l  (lell  al  llie  toji  nearly  tvr  e  greater  than  the  wiilth 
S  S  at  the  same  place.      I^ngtli  II  ram. 

Los   ^  igel«9  Cniiuty,    Califoraia.     (Collection    U.    8.   Nalicinal 
Museu' 
5. — '       f  ipbei  oreanlBtna  u.  sp. 

9.-  Anterior  nifkrgiii  of  tbe  djiieus  distinctly  crenulated;  front 
liiiely  granulated  throughout;  Terl«x  with  very  fine  and  close  pnnc- 
tiirea;  ^pace  lietween  the  eyes  at  top  about  equal  to  the  length  of  aa- 
t«unai  joints  2  and  :{  united :  tirst  ard  second  joints  of  the  ttas:ellum 
equal  in  length;  doraulum  very  closely  punaured,  the  punctures 
much  stronger  than  those  on  the  vene\;acutellura  slightly  imprewed 
anteriorly;  metathor.  jixive  finely  gra  ?ulattil,  the  metapleune  in- 
diati'.ctly  striated,  ■  ^likewise  theixwterlor  (ace;  legsst^mt,  strongly 
spir.ose;  alidomen  a.ove  impuoetat  1,  the  second  and  last  ventral  seg- 
iiienls  with  sparse  pnnaiires;  pygidial  area  with  large,  scattered 
punctures,  depressed  on  apical  half,  its  leugth  is  about  twice  greater 
than  its  width  at  the  base.  Black;  luandililea  in  the  middle,  and 
indistinct  s|X)t  on  scape  at  apex  beneath  and  the  tani,  obscure  red- 
dish; abdomen  dark  red;  tf^ulic  testaceous;  wings  suhhyaline,  the 
nervures  black;  marginal  cell  subtruncale  at  a|)ex;  space  between 
the  scciinii  and  third  sulimnr);inal  cells  al  the  top  about  e<(ual. 
Ungth  il  nun. 

Cnlifoniia. 

6. — Taohyapbes  t&rsatua  S;^y. 

i'.iu,',uhi  hiiala  ('nss.?  I'ni.v  Kill.  S,k-.  fUibl..  I V,  |>'.  W  '?  . 

9  . — Antc'ior  uuirgin  ot  the  clypeus  either  sliphtly  emiirginaie  in 
x\\v  uiirhlle  or  entire,  arnieil  with  one  tooth  liiterally  ;  front  finely 
gnniulnted  ;  punctures  on  the  vertex  fine  ;  space  lietweeii  the  eyes  at 
the  top  alHiut  e<|unl  lo  the  lenglli  of  anlential  joints  2  and  ,S  uuite<l, 
Iicrlmiw  a  little  greater;  first  joint  of  the  HagcUnm  alwut  oue-third 
shorter  ihnii  the  second  ;  dorsuluni  more  finely  punctured  than  the 
f'ronl,  <!e|ireased  in  the  middle  ani  ■rinrly;  scutellum  punctured  like 

»Iili  !i  loUL'.  deep,  lougiludiinil  t;>vc;i   in   \\w   mid'He;  legs  tolerably 
well  nrim-.!  »itli  s|iiiie!^;  nl>d..ineii    above  imi>nnctuale,    the  la-1   two 
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defined  as  in  the  allied  species,  about  two-and-a-half  times  longer 
than  it  is  broad  at  the  base,  with  distinct,  scattered  punctures.  Black; 
mandibles  in  the  middle  and  the  apical  joints  of  the  tarsi  obscure 
reddish;  coloration  of  abdomen  varying  from  bright  red  to  nearly 
black;  wings  subhyaline,  iridescent,  the  nervures  black  ;  marginal 
cell  obliquely  truncate;  width  of  the  second  and  third  submarginals 
at  the  top  variable.     Length  10-11  mm. 

$.  —  Front  coarsely  granulated;  vertex  and  clypeus  with  very 
close  punctures;  space  between  the  eyes  at  top  about  equal  to  length 
of  antennal  joints  3  and  4  united;  antenuie  rather  stout  and  long,  the 
first  joint  of  the  flagellum  nearly  one- half  shorter  than  the  second; 
dorsulum  with  very  close  punctures;  metathorax  above  and  on  the 
sides  finely  coriaceous,  the  posterior  face  indistinctly  striated;  legs 
feebly  spinose,  the  emargination  on  fore  femora  large;  colored  like 
the  female  except  that  the  legs  are  more  red;  the  wings  are 
clearer  and  more  iridescent.     Length  7-8  mm. 

New  Jersey  to  Florida,  westward  to  Nevada.  Although  the  width 
of  the  second  and  third  submarginal  colls  at  the  top  is  variable,  yet 
in  the  majority  of  specimens  examined,  the  second  is  by  far  the 
broadest.  Larrada  laevifroiis  Smith  is  evidently  closely  related  if  not 
identical  with  this  species. 

7.— Taohyiphez  tezanns  Cress. 

Larrada  texana  Cr.,  Trans,  Arncr.  Anier.  Soc,  IV,  214.    9  <?  • 
Larra  texana  Patt.,  1.  c.  p.  389. 

9  . — Anterior  margin  of  the  clypeus  subtruncate,  the  lateral 
angles  sharp,  but  not  dentate;  front  finely  granulated;  vertex  with 
fine,  distinct  punctures;  spaa?  between  the  oyes  at  the  top  just  about 
equal  to  the  length  of  antennal  joints  2  and  3  united;  first  joint  of 
the  flagellum  scarcely  one- fourth  shorter  than  the  second,  which  is 
shorter  than  either  the  third  or  fourth  joints;  dorsulum  with  fine, 
even,  distinct  punctures,  which  are  closest  posteriorly;  scutellum  a 
little  more  strongly  punctured,  slightly  impressed;  metathorax  above 
finely  reticulated,  on  the  sides  and  bohind  strongly  striated;  legs 
rather  slender,  in  comparison  to  the  preceding  8j)ecies,  strongly  armed 
with  spines;  abdomen  above  imi)unctate,  the  last  ventral  segment 
sparsely  punctured  ;  pygidial  area  tolerably  well  defined,  with 
■parse,  distinct  punctures,  its  length  is  scarcely  two-and-a-half  times 
longer  than  it  is  wide  at  the  bas(\  Black;  mandibles  in  the  middle, 
spot  on  scape  at  apex  beneath  and  the  tarsi,  obscure  red;  abdomen 
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briglit  red;  hoatl  m  front  and  thorax  very  sparsely  clothed  with  m1- 
very  pubescence ;  abdomen  also  very  sparsely  clothed  with  eilvery 
pile;  wings  subhyaline,  nervures  black;  marginal  cell  subtruncttte; 
width  of  the  tteeond  suhmnrginal  cell  at  thf  top  decidedly  greater 
than  that  of  the  third  submargiual  at  the  eame  place.  Length 
9-10  mm. 

Texas;  Clolorado.  A  specimen  from  Georgia  which  I  refer  to  l! 
opecieB  has  the  dorsulum  punctured  similarly  to  T.  far^atiu  8ar. 
From  California  there  are  two  epedmens,  which  I  at  firet  believed  bv 
be  dietinct  that  have  the  front  punctured,  the  dorsulum  rather 
sparsiely  punctured  aud  the  sculpture  of  the  metanotum  bordering  on 
boll)  reticulated  and  grimulated.  The  male  of  this  CaliRjruia  ibnii 
is  ufi  follows : 

S. — Front  coarsely  granulated;  vertex  with  fine,  rather  apaife- 
puui'tures,  the  clypeus  with  fine  and  close  punctures;  epac-e  l>et>veeu 
the  eyes  at  top  about  efjual  tx>  teuglh  of  antenual  joints  2  to  4  united ; 
auteun;^  short  and  stout,  the  firet  joint  of  the  tiagellnm  scarcely 
one-half  shorter  thau  the  second;  dorsulum  with  distinct,  tolerably 
strong  punctures;  metathorax  above  t«arsely  granulated  or  finely 
reticulated,  on  the  sides  and  behind  distiactly  striated;  legs  feoblr 
spinose;  colored    like    the    9  ;  abdomen    with    distinct  silvery  pile. 


8— Tachysphei  apisaalua  n.  -ip. 

Uin-d:  spaiv  lii'twrcn  llii'  i\vcs  at  tup  alioiit  (*r|ual  to  llie  length  of  an- 
tviinal  joinls  .'.  and  4  united ;  <-ly|K'iiy  J-ubtruncate,  its  interior  lialf 
with  roar.^H-  |)Uin-lurcs;  anlmnii'  raliiur  long,  distiuclly  thickened 
medially,  the  lirsi  jninl  s.-aiwly  greiiltr  lliim  one-half  the  length  of 
lhf,-w..nd.  which  i'^^a  lilllesliimer  lliau  the  thir.i;  dorMilum  verv 
finely  imd  el,,>,ly  |.un.'lurcd,  the  seutellum  likewise,  and  not  ini". 
[.rested;  m.  futliorii^  al>.>v,.  ,nria<vous.  llie  ("ides  finely  an.l  Indis- 
tineiiy  -iriiHed,  llie  p.M,  rinr  f;iee  mnre  di-lhiellv  so;  1,-gs  feebly 
s|,iiinvr,  till :ir/wn\ f  Inre  feiimi-:!  laiLTe  and  Mdi-iiiipdar  ;  ab- 

lllark  :  .-ra|.,  l..neail,  :ii  ;i|..  ^,  iii:;i)diM.'s  in  the  middle  :md  apical 
]..\ut-  of  III.'  1;iv-i  n|.-riMv  ivd:  ^-eL'nienls  l-)!  of  the  nhdonien  bright 
red:  liL'iil.i'  li-Mn.ni.s;  (lie.,  IVimL  rU^^-u-  and  ib.iriix  wiib  sdverv 
|.i,l,.-eeii<v:ahdn.i,eii  uiili  hIvitv  iiile  ;  winiis  sul.li valine,   iridesc^ul. 
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nervures  testaceous,  marginal  cell  subtruncate;    second  submarginal 
cell  at  the  top  about  equal  to,  or  perhaps  slightly  greater  than  the 
width  of  the  third  at  the  same  place.     Length  7}  mm. 
California. 

9.— Taohysphex  dnbiui  d.  sp. 

$  .  —  Front  finely  granulated ;  vertex  finely  and  closely  punctured ; 
space  between  the  eyes  at  top  greater  than  the  length  of  antennal 
joints  2  and  3  united,  but  less  than  joints  3  and  4 ;  clypeus  in  the 
middle  of  anterior  margin  a  little  produced,  not  coarsely  punctured 
on  anterior  half;  antenna;  not  or  but  very  slightly  thickened  medi- 
ally; the  first  joint  of  the  fiagellum  more  than  one-third  shorter  than 
the  second;  dorsulum  very  finely  and  closely  punctured;  metathorax 
aboye  coriaceous,  the  sides  indistinctly  striated,  the  hind  face  more 
distinctly  so;  legs  feebly  spinose,  the  emargination  of  fore  femora 
rounded;  last  dorsal  segment  of  abdomen  finely  and  distinctly  punc- 
tured. Black;  scape  beneath  at  apex,  mandibles  medially  and  last 
joint  of  tarsi  obscure  reddish;  segments  1-3  of  abdomen  bright  red; 
face,  front,  clypeus  and  thorax  with  silvery  pubescence ;  abdomen 
with  silvery  pile  ;  wings  dark  subhyaline,  iridescent,  nervures  black ; 
marginal  cell  obliquely  truncate;  width  of  the  second  and  third  sub- 
.  marginal  cells  at  the  top  variable.     Length  8-9  mm. 

Camden   County,  New  Jersey,    August    24th;  Northern   Illinois 
{Dr.  Nason). 

10.— Taohyiphez  lemimfns  Cress. 
Larrada  semiru/a  Cr.,  Proc.  Ent.  Soc.  Phila..  IV,  p.  464.  9  • 
Larra  semiru/a  Patt.,  1.  c.  p.  389. 

9  . — Anterior  margin  of  the  cly|)eus  slightly  rounded-out,  armed 
¥dth  two  distinct  teeth  on  each  extreme  side;  front  rather  coarsely 
granulated;  vertex  with  fine  distinct  punctures;  space  between  the 
eyes  at  top  about  equal  to  the  length  of  antennal  joints  2  and  3  united, 
perhaps  a  little  greater;  first  joint  of  the  fiagellum  scarcely  one- fourth 
shorter  than  the  second;  dorsulum  with  fine,  close, di.^tinct  punctures; 
seutellum  a  little  more  strongly  punctured  ;  metathorax  above  dis- 
tinctly granulated,  indistinctly  striated  on  the  sides,  the  postenor 
fiace  a  little  more  distinctly  striated;  legs  strongly  spinose;  abdomen 
above  impunctate,  the  hist  ventral  segment  strongly  punctured;  py- 
gidial  area  tolerably  well  defined,  sparsely  punctured,  its  length 
nearly  two  and  a-half  times  longer  than  it  is  wide  at  the  base.  Black; 


F  THE  AC'AUEMY  OF  [1893. 

Bcape  heueatii  al  apex,  uiandililes  in  the  middle,  and  the  tarsi  except 
basal  joint,  obecure  reddish;  abdomen  bright  red;  faix,  front,  clyp- 
euB  and  tliomx  sparsely  clothed  witli  silvery  pubescepee  ;  abdomen 
without  silvery  pile;  wiags  slightly  fuscous,  iridescent,  nervur« 
black;  marginal  cell  obliquely  trimcale;  space  between  the  second 
and  third  itulimar^iual  cells  at  the  top  nlioul  equal.    Length  8-9  mm. 

ll.~Tftoh]>«phex  aiperstnt  u.  tji. 

9  . — Anierior  margin  of  the  cjypeus  a.  little  rouuded-out,  not  den- 
tate laterally;  front  coarsely  granulated  ;  vertex  with  strong  punc- 
tures; space  between  the  eyee  at  lop  greater  than  tlie  length  of  an- 
t«niial  joints  2  and  8  united  and  le$3  than  the  length  of  JoidIa  3  and 
4  unittid;  (initjoiDt  offlagellum  but  little,  if  auythtng.shortertbanthe 
second ;  doraulum  coarsely  punctured  ;  raetathorax  above  strouglf 
rugiise  or  rugoso- reticulate,  the  sides  aud  behind  distinctly  striated; 
legs  feebly  spinose;  abdomen  above  impunctate,  the  last  veatral 
segment  more  or  less  punctured;  lastdonalsegmentwith  the  pygidial 
area  only  developed  at  a|)ex,aDd  then  only  to  a  very  slight  d^ree, 
impunctate.  Black;  mandibles  at  apex  and  the  tarsi  more  or  less, 
obscure  red;  abdomen  bright  red;  face,  front,  clypeus  and  tljorax. 
sparsely  clLlhed  with  silvery  piilH-f^ceuce;  the  rtl.donien  witli  a  sparse 
Mlvery"  pile;  wijiL^s  Mibbviiliuf,  iride^-ceiiL.  m-.vures  te^Iftceoiis: 
inarL'iual  eell  obliquely  iniiicale:   the  second  subniaririual  cell   al  the 

Neva.Ui.  The  coarser  seuliuure  <.f  tile  dorsuliiin  aud  ihe  piHjrly 
devclo|«;<l  iivL-idiiil  area  will  di-iiii: 


icb  i 


i.l!y 


,l,l,.s 


ssi«^ 


la,— Tachysphci  sntennatus  n .^|l. 

9  , — AiLlcrior  margin  of  llie  clypeus  IriiiK-iite,  armed  with  tl  tooth 
hUtridiy;  front  timly  irniiuilalea;  vertex  tiiiely  ami  closely  punc- 
tured: space  bet Heeii  the  eye>  at  lop  aUml  eipial  to  (lie  li'nglh  ot 
uuteujial  Joiut- 'iaud  '■'.  imited.  possibly  a  little  ^'reater ;  tir^t  jnint 
of  the  Ila<:ellum  is  loti-.  nearly  oue-lourih  sh..rler  than  the  SfX'oDd. 
ihe  IbLg.'llutu  noi  H'I;iee<>u-;  dor>ulutn  tinely  ami  closely 
uaN  above  linely  gninulated. 


likewise: 


ed. 


<Us 


v;i.lia 
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and-a-half  Hroes  longer  than  it  is  broad  at  the  base,  sparsely  punc- 
tured. Black ;  scape  beneath  at  apex,  mandibles  in  the  middle  and 
apical  joints  of  the  tarsi  obscure  reddish ;  abdomen  bright  red,  some- 
what blackish  towards  apex ;  front,  face,  clypeus  and  thorax  sparsely 
clothed  with  silvery  pubescence;  the  abdonten  with  sparse  silvery 
pile;  wings  subhyaline,  iridescent,  nervures  black;  marginal  cell 
obliquely  truncate ;  third  submarginal  cell  at  the  top  a  little  greater 
than  the  second  at  the  same  place.  Length  7  mm. 
Texas. 

18. — Taehyipliez  sequalis  u.  sp. 

$. — Front  very  finely  granulated;  vertex  with  close  and  fine 
punctures;  space  between  the  eyes  at  top  about  equal  to  the  length 
of  antennal  joints  2  and  3  united ;  anterior  margin  of  the  clypeus 
subtruncate,  armed  with  a  tooth  laterally;  antenme  not  thickened 
medially,  the  first  joint  of  the  fiagellum  about  one-third  shorter 
than  the  second;  dorsulum  very  finely  and  closely  punctured;  the 
Bcutellum  likewise;  metathorax  above  coriaceous  or  finely  granu- 
lated, the  sides  not  or  very  indistinctly  striated,  the  posterior  face 
coarsely  striated;  legs  feebly  spinose,  the  emargination  of  fore 
femora  broad.  Black ;  scape  beneath  at  apex,  mandibles  medially 
and  the  tarsi  obscure  reddish;  first  two  segments  of  abdomen  except 
base  of  the  first,  red;  face  and  clypeus  with  dense  silvery  pubescence, 
that  on  the  front  golden;  the  thorax  also  tolerably  well  clothed  with 
silvery  pubescence ;  abdomen  dorsal ly  with  silvery  pile ;  wings 
subhyaline,  iridescent,  nervures  testaceous;  marginal  cell  obtuse  at 
apex;  second  and  third  submarginal  cells  at  the  top  about  equal. 
Length  7-8  mm. 

State  of  Washington. 

14.— Taehyiphex  sonlp tills  ii.  sp. 

9. — Anterior  margin  of  the  clypeus  subtruncate;  front  coarj?ely 
granulated;  vertex  with  fine,  di.^tinct  punctures;  space  between  eyes 
at  top  greater  than  length  of  antennal  joints  2  and  3  united,  but  less 
than  joints  3  and  4  united;  antenna*  long,  the  flagellum  scarcely  seta- 
ceous, the  firstjointof  the  latter  but  little  shorter  than  the  second;  dor- 
sulum with  fine,  distinct  punctures;  metathorax  above  with  coarse, 
longitudinal  striations,  the  sides  and  posterior  face  also  coarsely 
striated ;  legs  feebly  spinose;  abdomen  impunctate,  except  last 
ventral  segment;   pygidial  area  well  defined,  sparsely  punctured  and 
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about  twice  as  lon^  as  it  ie  broad  at  the  base.  Black;  Bcape  beneath 
at  apex,  maudibles  medially  and  apical  Joints  of  tar^i,  obscure  red' 
diah;  abdomen  bright  red,  with  a  sparse  silvery  pile  ;  front,  face  and 
clypeiis  deui«l_v  and  the  thorax  sparsely,  with  silvery  pubeecence ; 
wings  Bubbyaline,  nervure-a  testaceous ;  marginal  cell  truncate, 
second  submarginal  cell  at  the  top  wider  than  the  third  at  the  same 
place.      Length  7  mm. 

Oolorailo.  The  a"ulpture  of  metatborax  will  readily  diatinguiah 
(his  species. 

16.— Tach;ipbez  pUTolai  Cn'tu. 

Lorrada  pan-ula  Cr,.  Proc.  Ent,  8w.,  Philft..  IV.  p.  «.j.      J 
y.arm  moHfaiiaPatton. ],c,  p.  aaS;  Kohl.  1.  o.  p,  246. 

S . — Front  fiuely  granulated:  vertex  with  exceedingly  fine  and 
cloBc  punctures;  space  between  the  eyes  at  top  decidedly  greater  than 
the  length  of  antenual  .joints  2  and  3  united, about  equal  tojoints  3  and 
4  unile<!;  anterior  margin  of  clypeus  siibtruucate,  armed  with  a  tooth 
laterally;  antennie  rather  long,  the  flagelium  not  tliickened  medially, 
the  first  joint  of  tJie  latter  scarcely  one-tbird  shorter  thuu  the  second ; 
dorsulurn  very  finely  and  closely  piinclured  ;  acutellum  likewise; 
metathoraz  above  coriaceous  or  finely  granulated,  the  sculpture  of 
si<le6  indistinct,  though  evidently  finely  striated,  the  posterior  face 
transversely  .-irirtted;   Iclw   l<-ehly  S|)iini«-,  the  eni:irgiii:itiim    of  fore 
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Ithi.'k:    M'iip 
iCfpl  lir^l  joiril.ri'dil 


lililea    colored    us     usu 
I  bridit  reii,  witii  silvi 


e.— Tflchysphex  fumipen 


!■;   widtli   of  w'coikI    uui 

Length  7  mm. 
■  m.nUv.m   us   has    heei 
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with  strong,  separated  punctures;  scutellum  likewise,  not  impressed, 
upper  surface  of  metathorax  very  strongly  reticulated,  the  sides 
coarsely  striated;  legs  tolerably  well  spined;  pygidium  very  sparsely 
punctured,  a  little  more  than  twice  longer  than  it  is  broad  at  the 
base.  Black;  last  abdominal  segment  red;  front,  face,  clypeus  and 
thorax  more  or  less,  with  silvery  pubescence;  abdomen  with  a  dense 
silvery  pile;  wings  fuscous,  base  broadly  hyaline,  nervures  black; 
marginal  cell  obliquely  truncate ;  second  submarginal  cell  at  the  top 
much  greater  than  the  third  at  the  same  place.  Length  10-11  mm. 
Florida,  in  the  vicinity  of  St  Augustine  ( C.  W.  Johnaoyi).  The 
dark  wings  and  sculpture  of  metathorax  will  distinguish  this  species 
from  its  allies. 

17.— Taohyiphez  fngui  n.  sp. 

9  . — Anterior  margin  of  the  clypeus  slightly  produced  medially, 
not  dentate  laterally;  front  with  the  punctures  coarser  and  closer 
than  in  the  species  just  preceding;  vertex  strongly  punctured; 
occiput  when  viewed  from  behind  emarginate  at  the  top;  space  be- 
tween eyes  at  top  much  greater  than  the  length  of  antennal  joints  2 
and  3  united  about  equal  to  joints  3  and  4  united;  iirst  joint  of  flagellum 
but  little  shorter  than  the  second ;  dorsulum  with  strong  separated  punc- 
tures; scutellum  distinctly  impressed;  metathorax  above  strongly 
granulated,  the  sides  finely,  though  distinctly  striated;  legs  tolerably 
well  spined;  pygidium  sparsely  punctured,  about  two  and  a  half 
times  longer  than  it  is  broad  at  the  base.  Black;  sca|)e  beneath  at 
apex  and  the  mandibles  in  the  middle  reddish;  tan^i  reddish-tes- 
taceous; last  two  abdominal  segments  bright  red;  front,  face  and 
clypeus  densely  clothed  with  silvery  pubescence,  the  thorax  sparsely 
clothed;  abdomen  with  a  rather  dense  silvery  pile;  wiu^  subhyaline, 
iridescent,  nervures  black;  marginal  cell  obliquely  truncate;  width 
of  the  second  submarginal  cell  at  tlio  top  usually  greater  thau  the 
third  at  the  same  place.     length  9-10  mm. 

i. — Front  with  coarse,  confluent  punctures;  vertex  strongly 
punctured;  space  between  eyes  at  top,  if  anything,  «rreater  than  the 
length  of  antennal  joints  2-4  united;  anterior  margin  of  the  clypeus 
with  the  lateral  angles  sharp  and  with  the  medial  j)ortion  very 
slightly  produced;  anteunje  rather  long,  the  flagellum  a  little  thick- 
ened medially,  the  first  joint  of  the  latter  about  one-third  shorter 
than  the  second;   dorsulum  with  strong,  separated  punctures;  scutel- 
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liirii  impressed:  upper  surface  of  metathorax  transvereely  nigMo- 
jtrtmulatol,  ihe  siilee  rather  strongly  striated;  ubclomeo  if  puncturefl 
vwiimlly.  it  is  very  finely  so.  Colored  and  oriiameiiteii  like  the  9  . 
Leii^h  7-8  mm. 

Texas;  Las  Cruees,  N.    Mesico  (2*.  I).  A.   f'ocAewW);  Nevadi 
Moutaiia.      The  pale  wiugs  and  sculpture  of  metathorax  will  aeparate 
this  species  from  the  precediiif;  one,  while  the  shape  of  fore  lunrgi 
of  clypeus  will  dislingiiish   it  from    tr.miUtnUm,  which   it    most  re- 
sembles.     The  S  differs   iroin   that   of  tmmlrialii»  hy  the  coar«el; 
sculptured  frout. 

IS.— Taoh]rapb«s  tBtmlnatn*  Smith. 
Larrada  termiiiala  Sui.,  l.r.  p.  801. 
Larra  lermiHala  PatloD.  I.  c.  p.  SBB. 
Larra  minor  Prov.,  .\<1(l.  Hym.  QutlH-f,  ii.  'iW.      p  jf 


i  eiihtrtiDcate,  not  produced 

vertex  stronfrly  punctured; 

or  ven-  slightly,    emarpnate 


9  . — Anterior  marpiD  of  the  clyj»ei 
in  Ihe  middle;  front  fiTiely  granulated 
occiput  when  viewed  from  behind  uot. 
alwve;  space  between  the  eyes  at  top  about  equal  to  the  length  of 
antemial  joints  3  and  4  united.ifanylhintr  slightly  less;  first  joint  of  the 
flagelluDi  nearly  ooe-third  shorter  thau  the  second;  dorsulum  with 
lolenbly  slrong  and   Heparat«d  piincrturea,  which  become  close  an- 
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the  metathorax  above  \vith  coarser  sculpture  and  the  three  apical 
segments  red.  Larra  minor  Prov. ,  of  which  I  possess  a  S  received 
from  J.  A.  Guignard,  is,  as  far  as  the  $  is  concenied,  identical  with 

terminatus. 

19.— Taohyiphex  apioalis  Fox. 

T.  apicalis  Fox,  Joum.  N.  Y.  Kntoni.  Soc.  I,  p.  o3.     9  <? 

9  . — Anterior  margin  of  the  cly|)eus  rounded  out^  very  slightly 
emarginate  medially,  not  dentate  laterally  ;  front  with  rather  strong, 
separated  punctures;  vertex  with  the  punctures  deeper;  occiput 
when  viewed  from  behind  slightly  emarginate  above;  space  between 
the  eyes  at  top  about  equal  to  the  length  of  antennal  joints  3  and  4 
united;  first  joint  of  the  flagellum  but  little  shorter  than  the  second; 
dorsulum  with  strong,  separated  punctures,  much  sparser  than  those 
on  the  front ;  upper  surface  of  metathorax  coarsely  reticulated  or 
rugoeo- reticulate,  the  metapleuno}  coarsely  striated,  the  posterior 
face  roughened  and  with  the  transverse  ridge  at  the  top  very  prom- 
inent and  sinuous ;  tibiie  and  tarsi  tolerably  well  armed  with  spines; 
pygidial  area  sparsely  punctured,  scarcely  twice  as  long  as  it  is 
broad  at  the  base.  Black;  mandibles  in  the  middle  reddish;  apical 
abdominal  s^ment  bright  red;  wings  slightly  fuscous,  iridescent,  the 
basal  third  subhyaline;  marginal  cell  obtuse  at  apex ;  second  sub- 
marginal  cell  at  the  top  slightly  wider  than  the  third  at  the  same 
place;  head  and  thorax  with  sparse  silvery  pul>esconce  that  on  the 
vertex  fuscous;  abdomen  with  sparse  silvery  pile.  I^ntrth  about 
9}  mm. 

$ , — Front  coarsely  and  rather  ck>sely  punctured ;  occiput  dis- 
tinctly emarginate  when  viewed  from  ])eliin(l;  space  ])etween  the  eyes 
at  top  distinctly  greater  than  th(^  length  of  antennal  joint.s  2-4 
united;  anterior  margin  of  the  cly|>eus  a  little  produced  medially; 
antennae  much  shorter  than  in  /?/,'*?/.•'?  and  trnninattis,  the  first  joint  of 
flagellum  not  one-third  .shorter  than  the  second;  dorsulum  with 
strong,  separated  punctures;  scutellum  slightly  im])ressed;  upper 
surface  of  metathorax  as  in  tlie  9  » ^he  sides  not  so  coarsely  striated; 
abdomen  rather  distinctly  punctured  ventrally ;  the  silver  pubescence 
of  head  and  thorax  more  dense  than  in  the  9  •      IxiUgth  8  mm. 

Southern  Florida.       (Mrs.  A.  7\  Slossotf.) 

20.— Taehyipliex  acuta  Patten. 
Larra  acuta  Patt.,  I.  c.  p.  31K). 

9  . — Anterior  margin  of  the  cly|)eus  rounded  out,  armed  laterally 
with  an  indistinct  tooth   or  else  entire;  front  very  finely  granulated; 
34 
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vertex  with  distinct  puacUires;  occiput  wlien  viewed  from  behind 
very  aligiitly  emargtuate;  space  between  the  eyee  ut  the  lop  dia- 
tinctly  le«*  than  the  lengtli  of  anlenoal  joiula  3  and  4  united,  but 
.^tfl]  a  little  greater  than  thelengthof  joiuts'2  and  3  united  ;  first  joint 
ot  the  flagellum  about  one-third  shorter  than  the  second:  dor- 
sulum  with  strong,  tolernbly  well  aeparateil  punctures,  the 
latter  are  however  closer  than  in  apiailiii;  upper  surface  uf  meta- 
thorax  finely  reticulated  or  reticulato-granulated,  the  metapletine 
rather  strongly  striated;  tibiie  and  tarsi  tolerably  well  armed  with 
spines  1  py^idial  area  sparsely  punctured,  nearly  three  times  as  long 
as  it  is  broad  at  base.  Black;  mandibles  medially  and  scape  be- 
neath at  apex,  obscure  reddish;  apex  of  abilomen  not  red;  wingB  sub- 
fuscous,  iridescent,  uervures  black;  margiualcell  subtnmcate;  width 
of  the  setnnd  and  third  submarginat  cells  at  the  lop  varialile,  aU 
though  the  second  is  usually  greatest;  face,  front  and  clypeua  with 
bilverj'  pulKScence,  that  on  the  thorax  sparser;  abdomen  with  silvery 
pile.      length  9  mm. 

S . — Front  even  more  finely   punctured  than   in  the  9  ;  occiput 
not  or  very  indistinctly  emarginate;  space   between  the  eyes  at  top 
b\}omI  equal  to  the  leugth  of  autennal  joints  2-4  united,  at  suj  rate 
little    more   stmnply 


:l.— Tachysphes  amplus 


III  <'.|ii:il  In  till' li'iiuiii  -nil.'  lliJnl  l<>iii1   <if  iinli'ntiM';   lir^l  John   <il 
(hi-rlhiiii    lull  liuli'  >lii>vi.T  lliiiii  Ihi'  >i-.'i)iia;   .kir^iiliniL  \\\\\\  iol- 
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erablj  fine  and  cloee  punctures;  scutellum  slightly  impressed;  meta- 
thorax  above  strongly  granulated,  the  metapleurac  rather  coarsely 
striated  as  is  likewise  the  posterior  face ;  tibae  and  tarsi  well  armed 
with  spines;  pygidial  area  feebly  and  sparsely  punctured,  but  little, 
if  anything  longer  than  twice  its  width  at  the  base.  Black ;  man- 
dibles medially,  scape  beneath  at  apex  and  tarsi,  except  first  joint, 
reddish;  abdomen  bright  red,  without  silvery  pile;  wings  subhyaline, 
scarcely  iridescent,  nervures  black;  marginal  cell  obliquely  trun- 
cate; width  of  the  second  submarginal  cell  at  the  top  decidedly 
greater  than  the  width  of  the  third  at  the  same  place;  head  and 
thorax  very  sparsely  clothed  with  silvery  pubescence.  Length  14 
mm. 

$ . — Front  coarsely  granulated,  on  upper  portion  becoming  punc- 
tured; vertex  with  distinct,  rather  sparse  punctures,  those  on  the 
clypeus  very  fine  and  close;  space  between  the  eyes  at  top  greater 
than  the  length  of  antennal  joints  2  and  3  united,  but  decidedly 
shorter  than  3  and  4  united;  anteume  similar  to  the  9  >  the  first  joint 
of  the  flagellum  a  little  more  than  one-quarter  shorter  than  the  second, 
the  second,  third  and  fourth  joints  about  equal ;  anterior  margin  of 
clypeus  subtruncate;  dorsulum  with  distinct,  tolerably  close  punc- 
tures; metathorax  above  granulated,  ou  the  sides  and  behind 
striated;  legs  feebly  spinose;  colored  like  the  female.  Length  10 
mm. 

Nevada;  New  Mexico.     This  is  one  of  our  largest  species. 

22. — ^Taohyiphez  xnontanus  Cress. 
Larrada  montana  Cr.,  Proc.  Ent.  Soc.   Phila.  IV,  p.  4tW).  9  . 
Larra  montana  Patt.,  1.  c.  p.  389. 

9  . — Anterior  margin  of  elyi)eus  suhtrimcate,  with  a  large  tooth 
laterally;  front  with  rather  tine  and  closis  though  distinct  punctures; 
vertex  very  finely  and  closely  ])unctured;  space  between  the  eyes  at 
top  less  than  the  length  of  antennal  joint.s  3  imd  4  united,  but  greater 
than  the  length  of  joints  2  and  3  united  ;  first  joint  of  the  flagellum 
about  one-quarter  shorter  than  the  second;  dorsulum  with  very  fine  and 
close  punctures;  scutellum  slightly  impressed  ;  metathorax  al)ove 
finely  coriaceous,  the  metapleune  likewise,  |x>sterior  face  indistinctly 
striated;  legs  strongly  spinose;  abdomen  stout,  more  or  less  com- 
pressed, especially  apicully;  i>ygidial  area  sparsely  punctured,  its 
length  a  little  more  than  twice  greater  than  it  is  wide  at  base. 
Black;  mandibles  medially,  scajx^  l>eneath  at  apex  and  tarsi,  except 
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firat  twu  joints.  i>bsuure  reddiali;  abdomiaal  segraeotB  1-3  bright  red; 
wings  suhhyuliDe,  imlcssceut,  nervures  testaceous;  mnrgiDHl  cdl 
auhLrimcate ;  width  of  the  second  and  third  Hiibmarginal  cells  at  the 
top  about  fMjual;  hend  id  front  and  the  thorax  sparsely  clothed 
with  silvery  pubescence;  abdomeu  without  silvery  pile.  I.^igth 
11-12  mm. 

S .  —  Front  and  vertex  a  little  more  slrougly  puuctured  than  in 
the  9  ;  unt«ri or  margin  of  clypeuAstihtriiiicatcuot  dcotale  Interally; 
space  Ijetweeu  eyes  at  top  greater  than  the  Isngth  of  anteonal  joints 
2  and  'i  unitod,  hut  1w^  than  the  length  of  joints  3  and  4  united;  au-  L 
tenn:e  long,  setaceous ;  first  joint  of  tlagelium  about  one-quart«rshorter 
than  the  second;  diiraiduni  with  very  tine  and  close  punctureei;  meta- 
thorax  above  and  on  the  sides  finely  coriaceous;  legs  tolerably  well 
armed  with  spines;  coloreil  like  the  9  •  but  the  wings  darker. 
Length  9-11  mm. 

{^tloradu. 
33, — Tanhysphei  decorDi  ii.  sp. 

?. — .Auteriur  oiarfjiu  oi  clvpeus  sub!runciil<?,  dentate  laternllv; 
£coal  fiudy  granulated;  vertex  finely  aud  closely  punctured;    epace 
a  the  e^'ea  at  top  about  et]U«l  to  the  length  of  antenoal  joints 
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the  middle,  on  each  side  of  which  it  is  protuberaat;  anterior  margin 
of  the  clypeus  subtruncate,  not  dentate  laterally ;  occiput  is  remark- 
ably depressed,  which  causes  the  cheeks  to  bulge  somewhat  at  the  top; 
space  between  eyes  at  the  top  about  equal  to  the  length  of  antennal 
joints  3  and  4  united;  antennie  tolerably  long,  strongly  setaceous, 
the  first  joint  of  the  flagellum  scarcely  one-quarter  shorter  than  the 
second;  dorsulum  with  fine  and  close  punctures;  scutellum,  slightly 
impressed;  metathorax  above  finely  coriaceous,  the  metapleurje  in- 
distinctly striated,  the  posterior  face  more  distinctly  striated.  Black; 
mandibles  medially,  scape  beneath  at  apex  and  tarsi  more  or  less, 
reddish;  abdomen  without  silvery  pile,  the  firstthree  segments  bright 
red;  wings  dark  subhyaline,  iridescent,  nervures  testaceous;  mar- 
ginal cell  obliquely  subtruncate;  width  of  second  and  third  submar- 
ginal  cells  at  the  top  about  equal;  front,  face  and  clypeus  with  a 
tolerably  dense,  silvery  pubescence.     Length  9 J  mm. 

Colorado.  The  peculiar  form  of  the  head  will  at  once  distinguish 
this  species. 

25. — Taohyiphez  tennipunotui  n.  sp. 

9  . — Anterior  margin  of  the  clypeus  subtruncate,  dentate  lateral- 
ly; front  finely  granulated;  vertex  finely  and  closely  punctured; 
space  between  the  eyes  at  top  about  equal  to  the  length  of  antennal 
joints  2  and  3  united;  first  joint  of  the  flagellum  scarcely  one-quar- 
ter shorter  than  the  second;  dorsulum  very  finely  and  closely  punc- 
tured; scutellum  slightly  though  distinctly  impressed;  metathorax 
above  granulated,  the  metapleune  finely  coriaceous,  the  posterior  face 
faintly  striated;  pygidial  area  with  tolerably  strong,  sparse  punc- 
tures, not  narrowed  more  than  usual  a])ically,  and  is  about  two- 
and-a-half  times  longer  than  it  is  wide  at  the  base.  Black;  mandi- 
bles medially,  scape  beneath  at  apex  and  the  tarsi  more  or  less  (the 
latter  palest),  reddish;  abdomen  without  silvery  j)ile,  the  first  three 
segments,  sometimes  only  half  of  the  third,  bright  red;  wings  sub- 
hyaline,  iridescent,  nervures  testaceous;  marginal  cell  obliquely 
subtruncate;  width  of  the  second  and  third  suhmargiual  cells  at  the 
top  al)out  equal,  if  otherwise  the  second  is  usually  widest;  front, 
face  and  clypeus  with  sparse  silvery  pubescence;  thorax  nude. 
Length  9-11  mm. 

Mt.  Hood,  Oregon;  Brit  Columbia;  Montana;  Custer,  South 
Dakota  (^/(iWcA) ;  Canada    (?).     Greatly  resembles  decorns,    but 


526                     pRocRFmsos  of  the  acaukmy  or  [1R93. 

diHirs  in  the  sculpture  of  metathomx   mk)    tlie  form  of  pygidiiim. 

Two  upeciiiieBs    from    ('oliiradu.    I    refer    wilh  *ume  ilouht    to  thiB 
Bijefiea;  they  measure  14  mm. 


20,— TBohysphei  e: 

9  , — Anterior   margin    ot  the    clypeu.s   in  the  miiidle  liis^mlly 
eroar^nnte  and  armed  latemlly  witli  ut  lesst  two  stroug  teeth ;    frost    i| 
very  finely  and  closely  punctured;  (it  is  diftioull  to    dclermiDr  in     . 
some  apeciee  whether  the  front  \s  puncliiretl  or   granulated) ;  vertex 
even  more  finely  punctured ;  space  lielween   the  eyes  at  top  aUiut    ^ 
equal  to  the  length  of  anlennal  joints  2  and  8  uuited;  finit  joint  of   i| 
the  flagdlum  fully  one-lhird  shorter  than  the  second ;  dor^utuni  very 
finely  and  closely  punctured  ;  sculelliim  not  impreased ;  upper  8urfac«    i 
of  metathorax  finely  granulated,  metAi)leurip  finely  coriaceoue,  the    . 
piaterii)r  face  striated;  legs  rather  strongly  airinose;  pygidial  area 
strongly  and  sparsely  punctured,  its  length  hilly  two-and-a-half  timeB 
greater  than  it  ia  wide  nt  the    bn«e.      Black;  mandibles    mediallj, 
BCajte  beneath  at  apex  and  the  tarsi  reddish  (the  tibiic  are  sometitnei 
indistinctly  reddish);  alxlomen   with  a  sparse  silvery  pile,    the  first     ^ 
three  aegments  red;  wings  pale  subhyatiue,  iridescent,   uervuree  te»- 
toceoua:  mai^al  cell  obliquely  suUruncitte;  width  of  the  eeconj    i 
iina'i.tdl  ';-]U  dt  tlie  Ii.|.  rih.iiit  e']ii.il:  frrml.  facp.Hy,k-ii,^ 
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length  of  joints  3  and  4;  first  joint  of  fiaofellum  scarcely  one-quarter 
shorter  than  the  second;  dorsulum  very  finely  and  closely  punctured; 
metathorax  above  granulated,  nietapleune  very  finely  striated;  pygi- 
dial  area  strongly  and  sparsely  punctured,  a  little  more  than  twice 
longer  than  it  is  wide  at  the  base.  Black;  mandibles  medially, 
scape  beneath  at  apex  and  the  tarsi,  except  first  joint,. reddish;  abdo- 
men without  silvery  pile,  the  fir^^t  three  segments  red;  wings  pale 
subhyaline,  iridescent,  nervures  testaceous;  marginal  cell  obliquely 
subtruncate;  second  and  third  submarginal  cells  at  the  top  about 
equal,  if  otherwise,  the  third  is  widest;  front,  face  and  clyj)eus 
with  sparse  silvery  pubescence ;  thorax  on  sides  and  beneath,  with  a 
silvery  pile.     Length  7  nmi. 

^. — Front  very  finely  granulated;  space  between  the  eyes  at  top 
equal  to  or  a  little  greater  than  the  length  of  antennal  joints  3  and  4 
united;  antenme  tolerably  long  and  stout,  the  first  joint  of  flagellum 
about  one- third  shorter  than  the  second;  the  metathorax  is  more 
coarsely  sculptured  than  in  the  female,  the  upper  surface  being 
strongly  granulated  and  the  base  striated;  colored  like  the  female; 
pubescence  on  face  denser;  thorax  with  distinct  silvery  pubescence  ; 
abdomen  with  silver}'  pile.     Length  7-8  mm. 

Montana.  Greatly  resembles  exsedus,  but  the  eyes  are  more  widely 
separated  at  the  top,  etc. 

28. — Taohysphez  quebeoensis  Prov. 

Larra  quebecensis  Prov.,  Faun.,  Ent.  Can.  11,633.  9  $  ' 

9  . — Anterior  margin  of  clyj^us  subtruncate,  dentate  laterally, 
sometimes  indistinctly  so ;  front  finely  granulated ;  vertex  finely  and 
closely  punctured;  space  between  the  eyes  at  the  top  about  equal  to 
length  of  antennal  joints  2  and  3  united;  first  joint  of  the  flagellum 
but  little  shorter  than  the  second;  dorsulum  very  finely  and  closely 
punctured;  scutellum  distinctly  impressed;  metathorax  above 
coarsely  wrinkled,  the  metapleurte  coarsely  striated,  the  jwsterior 
face  not  so  strongly  striated;  pygidial  area  strongly  and  sparsely 
punctured,  nearly  two  and  a  half  times  longer  than  it  is  broad  at  the 
base.  Black;  mandibles  in  the  middle,  scape  beneath  at  apex  and 
the  tarsi  apically,  reddish ;  abdomen  more  or  less  with  silvery  pile, 
the  first  two  segments  bright  red;  wings  dark  subhyaline,  iridescent, 
nervures  blackish;  marginal  cell  obliquely  truncate;  width  of  the 
second  and  third  submarginal  cells  at  the  top  variable;  head  in  front 
and  thorax  with  a  sparse,   silvery  pubescence.      Length  10-11  mm. 
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3  .—Front  finely  );riuiulut«<l ;  space  between  eyes  aX  top  gr«nler 
tliiui  tlie  length  of  astpunal  jomi«  2  iiu'l  3  united,  but  n  little  1cm 
ibat)  tb&t  of  Joints  3  anil  4  uu!t«d ;  antenme  mtber  lutig  and  aleQder.the 
fim  joint  of  tlagelluiH  about  gne-tliird  shorter  than  tbe  second;  an- 
terioi'  luarjjiii  uf  cl\'[teu8  slightly  oiiiarginaU; ;  nietathorax  more 
Mroiigly  sculptured  above  than  in  tliu  9  .  but  the  Btriatioti!^  of  meta- 
pleurw  are  n<il  no  strong;  colored  like  tbe  9  •  ^'"h  the  piibe»;ence  of 
lieiid  and  tborax  more  profuse.     Len^h  U  mm. 

Canada  (J.    A.    Guignard);  Maiae;  Maaaacbu^etta.     Reeembles 
vory  much  len'iipiiiidii4,\mt  the  si-ulpture  of  metiithorax  will  at  once 
(listinguish  it  from  thai  pi|(wie;', 
39.— Taoli;tpbGX  Dompaetua  n.  ^i<. 

,?.— Anterior  niurgiii  of  ('ly]n;iiB  suhirunoaie,  nut  deiilali;  laier- 
allyi  front  with  tine  and  close  punctures,  appearing  somewhat  graau- 
lated;  vertex  very  finely  and  closely  punctured :  space  between  the 
eyes  at  top  aliout  equal  to  the  length  of  anteunal  joints  :i  aud  4 
united;  antennie  lolenibly  long  and  slender,  the  first  joint  iif  the 
flugellum  scarcely  oue-lbinl  sluirtcr  than  the  seooud;  dorsuium  very 
finely  and  closely  punctured;  scutellum  impressed;  nietathorax 
ivbove  ooriaGeous,  the  m^apleuiw  and  poeterior  &ce  finely  snil 
rather   iudistiuctlv  atriateii;  leira    strongly    spinose.      Black:  mas- 
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preased;  metathorax  entirely  coriaceous;  legs  strongly  spinose,  more 
so  than  in  any  of  the  other  species,  except  wthwps;  pygidial  area 
strongly  and  sparsely  punctured,  scarcely  twice  as  long  as  its  width 
at  the  base,  forming  an  almost  perfect  triangle.  Black ;  mandiblet« 
medially,  scape  beneath  at  aj)ex  and  the  tarsi,  except  first  joint,  red- 
dish ;  abdomen  bright  red,  with  exception  of  a  few  blotches  dorsally 
and  with  a  sparse  silvery  pile;  wings  subhyaline,  not  iridescent, 
nervuree  dark  testaceous;  marginal  cell  obliquely  subtruncate; 
head  and   thorax   absolutely  without   silvery  pubescence.      Length 

14  mm. 

Nevada.     A  very  distinct  species. 

81.— Taohysphez  aethiops  Cress. 

Larrada  aethiops  Cr.,  I'roc.  Ent.  Soc.  IMiilu.,  IV,  p.  465.    9  • 
Larra  aethiops  Fatten,  1.  c.  p.  38». 

9  . — Anterior  margin  of  clypeus  subtruncate,  either  entire,  or 
slightly  emarginate  medially  and  with  a  large  tooth  laterally,  front 
very  finely  and  closely  punctured, the  vertex  even  more  so;  space  be- 
tween eyes  at  top  somewhat  greater  than  the  length  of  antennal 
joints  2  and  3  united,  but  much  less  than  that  of  joints  3  and  4  united; 
first  joint  of  flagellum  distinctly  shorter  than  the  second;  punctures  of 
dorsulum,  though  finer,  are  more  distinct  than  those  of  the  front; 
scutellum  not  impressed;  metathorax  entirely  coriaceous;  legs 
strongly  spinose;  pygidial  area  strongly  and  sparsely  punctured, 
about  two- and-a-half  times  lon«rerthan  it  is  wide  at  the  base.  Entirely 
black,  except  mandibles  medially,  scape  beneath  at  apex  and  the 
apical  joints  of  the  tarsi,  which  are  reddish;  abdomen  without  silvery 
pile  and  the  head  and  thorax  destitute  of  silvery  pubescence;  wings 
dark  fuscous,  iridescent,  the  posteriors  pale  at  base,  nervures  black; 
marginal  cell  obliquely  subtruncate.      Ijcngth  12-15  nmi. 

$ . — Anterior  margin  of  clyi^us  truncate,  not  emarginate,  the 
lateral  angles  not  dentate,  but  strongly  produced;  front  very  finely 
granulated ;  space  between  eyt'S  at  top  about  e(jual  to  length  of  an- 
tennal joints  3  and  4  united;  antennio  lon<r  and  slender,  first  joint  ol 
flagellum  about  one-third  shorter  than  the  second;  scutellum  slightly 
impressed;  metathorax  coriaceous,  above  with  a  distinct,  medial  im- 
pressed line;  colored  like  the  female;  face,  front  and  cly}K^us  with 
silvery  pubescence;  marginal  cell  obtuse  at  tip.  Ixjngth  9-10  mm. 
Colorado;  Nevada;  State  of  Washinjrton.  Its  entirely  deep 
black  color  and  dark  wings  will  distinguish  this  species  from  any  of 
its  allies. 


32.— Toohf  iphex  aigriot  ii.  »]•■ 

9 . — Anterior  margin  of  ciypeue  gQlrtriiucate,  entire,  not  or 
iiidislinctly  dentate  latttrHlly;  tVoiit  very  Kiiely  granulated;  vertex 
verj-  finely  and  closoly  jiunWured;  »[>ai-e  Iwtween  ihe  eyes 
at  lop  greater  than  tJin  length  of  auteual  joints  2  and  3 
unite*),  liiit  n  little  le«8  than  that  of  joints  3  and  4;  anlennit  long 
and  slender,  first  joint  of  fla^ilum  nearly  one-third  shorter  than  the 
aeunid;  dorsuliim  with  Hue,  tolernhiy  cliise  punctnres.  but  neither 
&8  fine  nor  nn  close  bh  lliose  on  the  vertex;  eciitellum  not  iuipreased; 
metathorax  alxive  rather  lielicalely  reticulated,  the  metnpleurai  and 
posterior  face  distinctly,  bat  not  strongly,  striated;  Itgs,  in  compari- 
son to  lriqiiclrii»  and  itlhio/Mi,  feebly  spinose;  jtygidial  area  stron^^ly 
and  sparsely  punctured,  its  length  about  trrivand'a-half  times  greater 
than  It  is  wide  at  liuse.  P^ntirely  blatJc,  except  niaudiblee  ineilially, 
swipe  beneath  at  apex  and  last  three  joints  of  tarsi,  which  are  rod- 
diah;  wings  subhyaline,  irideiweut,  nervures  blackish;  marginal  (vll 
obliquely  anhtnincate ;  second  pnhmarginal  cell  at,  the  top  usually 
somewhat  wider  thtui  the  second ;  face  and  clypeus  with  spanHe,  wil- 
very  puitescence;  thorax  nude;  abdomen  sparsely  piloae.  Lejigth  7-D 

S . — Anterior  martjin    of  clypeus  as   in    the    9  ;  fVotit  likeVM^ 

<\mrr  !„.ru,Tii  tlu^  oyc^  al  l.i|>  iUioul  e.|nal  l.i  ih.^  coniluiicd  Icu-lli  nf 
iiuti-iiiial  j.iiiil>  2.  ■■'.'■.in.]  4;  -.mhuu..-  iiul  v.-iy  loll-  ralher  ^t.iut.  tli,- 
fhi:r<'ll [birkmeil    -.Hih'Wluil    iiK'di^.lly.    ^vilh    llie    lirsl    joint    not 


■   9. Iml 


iLThtl 


SiiU.'  -f  \V„-hii,-i,.ii.      ( )ii,.  -|>,-  imrii,  a  iV.iiaIr,  ha.-  [lie  l.a.al  sc:;- 

■iilsofahd ri  ..bscuivlv  ivd.li.-li.   uhiih  wrml.l  ijulicale  llun  tla-rt- 

l.-s  with  lh<   ~:il.<loii„'ii  H'd  and  KLi.'k. 


33.— Tochysphen  pnuxii: 


Vpi-l 


l>ui  ii u-h.   [Jianilu']<ni:;iliul'aiit<'mialjo;ii1:<  ^  and  :i  united,  miirh 

l-  i]i:.i>  ihal  r,t'iMii,|.  ■-:  ,a,d  i  iiiihed;   aiiteiiiM' loiiL' iiud  slendei'.  the 
liiM  i.,iiii  ortl:iL',Olam  ti.Mrlv  ihinl  .|„.n,T  lh;iii  lb.>  second;    d..r- 
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as  those  of  the  vertex;  metathorax  ahove  granulated,  the  meta- 
pleune  and  posterior  face  distinctly,  thou»rh  not  strongly,  striated; 
legs  feebly  spinuse;  ])ygidium  stron«i^ly  and  sparsely  punctured,  its 
length  but  little  greater  than  twice  its  width  at  the  base.  Black; 
mandibles  medially,  scape  beneath  at  apex  and  the  meet  of  tarsi, 
reddish;  abdomen  not  pilose,  and,  exceptin<r  the  last  two  segments 
bright  red;  wings  subhyaline,  nervures  testaceous;  marginal  cell 
obliquely  truncate;  face  and  clypeus  withspai-se  silvery  pul)escence. 
Length  6  mm. 
California. 

S4. — Taohysphez  punotifrons  Fox. 
Larra  punctifrons  Fox,  Ent.  News.  II,  p.  194.    O. 

9  . — Anterior  margin  of  clypeus  with  or  without  an  emargination 
medially,  armed  with  a  tooth  laterally;  front  finely  and  evenly 
punctured,  appearing  granulated ;  the  vertex  more  finely  punctured ; 
space  between  eyes  at  top  somewhat  greater  than  the  length  of  an- 
tenna] joints  2  and  3  united,  but  much  less  than  that  of  joints  3  and 
4  united;  dorsulum  like  the  vertex;  first  joint  of  fiagellum  but  little 
shorter  than  the  second;  scutellum  slightly  impressed;  metathorax  coria- 
ceous, the  posterior  face  indistinctly  striated ;  legs  strongly  spinose; 
pygidial  area  sparsely  and  strongly  punctured,  its  length  fully  two- 
and-a-half  times,  or  more,  longer  than  it  is  wide  at  base.  Entirely 
black,  clothed  with  a  sericeous  pile ;  wings  subhyaline,  not  iridescent, 
nervures  testaceous ;  marginal  cell  obliquely  subtruncate ;  face  and 
clypeus  without  silvery  pubescence;  apical  half  of  tarsi  reddish. 
Length  12-13  mm. 

$ , — Anterior  margin  of  cly|)eus  not  emar^inate,  nor  dentate; 
sides  of  front  and  face  depressed ;  space  between  eyes  at  top  about 
equal  to  the  length  of  antcnnal  joints  3  and  4  united ;  first  joint  of 
flagellum  not  much  shorter  than  the  second;  wings  iridescent;  head 
in  front  with  rather  dense  silvery  pubescence.  Length  11-12 
mm. 

New  Jersey,  in  iSeptember;  Florida  (3//v.  ^4.  T.  Slosson);  Illi- 
nois; Colorado;  Montana.  The  dense  sericeous  pile,  with  which  this 
insect  is  clothed,  and  the  large  size,  will  at  once  distinguish  it  from 
the  other  species  of  this  genus. 

85. — ^Taohysphez  xnundus  n.  sp. 

9  . — Anterior  margin  of  cly])eus   not  strongly,  though  distinctly 


euiargiaate  mediAlly  and  armed  laterally  irith  two  teeth;  frout  witb 
ejcceediu^ly  fine  aud  close  piiuctiiree ;  verte:c  with  the  piinnlura 
more  djatinct;  spaoa  between  the  eyes  at  lop  about  equal  Lo  the  leaglb 
of  aul«nual  jointa  2  und  3i  Grst  joint  of  flftgellum  about  itnc-qiinr(«r 
shorter  than  the  second;  dorsuluin  somewhat  more  coarsely  punc- 
tured than  the  front;  scutellum  nut  irnpri'ssed;  luetathorax  oirin- 
ceoua  or  else  tioely  granulated,  the  sides  emooth,  the  posterior  face 
striated:  tegg  tolerably  spiuose;  longer  spur  of  hind  tibise  in  length 
greater  than  the  fimtjoiut  of  the  hind  larai;  pygidial  area  strongly 
and  sparsely  punctured,  iu  leugth  but  little  greater  than  twice  lougi»r 
than  its  tvidth  at  the  base.  Black;  mandibles  medially  aud  scape 
i>eneath  at  appx,  reddish ;  tarsi,  tegulw  and  the  apical  margins  ot 
segmeuts  (more  broadly  than  in  the  other  aperies)  testaceous;  wings 
pale  subhy aline,  iridest'eiit,  nervures  teataeeous;  marginal  cell  nar- 
rowly truncate;  head  in  front  and  the  thorax  with  dense  silvery 
pubescence;  abdomen  with  a  dense  silvery  pile,  which  appeoni  ns 
four  bauds  when  viewed  from  behind,     length  8-9  mm. 

i . — Anterior  margin  of  clyi>eus  not  emarginate  or  dentate  ;  front 
rather  coarsely  granulated;  vertex  more diatincily  punctured  than  in 
the  9  ;  space  between  the  eyes  at  top  greater  than  the  length  of  an- 
leinuil  Johits  "i  and  'i  uiiiteii,  l>ui  si-nrcel_v  cijiiul  to  that  of  joiotj?  .'1 
aiiil  -1 ;  first  joinl  of  tlngpUuni  nearly  uuc-ihird  shorter  than  the  sec- 
ond ;  dorsuluni  wiib  the  pundurcs  sc|iar!ile<l :  somelluni  distinnly 
impressed;  meialhorax  aimve  siniuijly  graiiu!aie<l,  the  sides  coria- 
ceous; n>lored  lilif  the;  9  ,  except  that  the  abdouu'U  is  eiiliiely  testa- 


< 


I 


lllitmis;  Texju*. 

Thi.    species  is  : 

■.s  densely  pilo 

Iiiu    Ibe  |.ile  is  Ml 

L-ery,   tlie   seul|iIULt 

'   ditfereni    atu 

>iu:iller. 

3Q.— Tachyiphex  mi 

nimuB    y..K. 

.  S,,,-,   MX,    ,.. 

<i .- — Anterior 

niarL'iii    of   the   c)\ 

-fx'us   .-iditnuK 

liilcriilly;  from  w 
iw.'eii  thci-ycs:Ll 
ami  ::  luiiird  :   lir^ 
Ihr-crouil;    diM-.ii 
-trniiL'.-r    lli;i.,    1  h< 

ilh  exceedingly  fin'. 
:l.i<>illl  onh>-vll 

■  and  close  put 
the  h.iiirthof 
ai,.,„l  om-.|U 

..■ui,.|lum    not 
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ft^eneath  at  apex,  reddish ;  apex  of  femora,  and  tibiio  and  tarsi  en- 
'Cdrelj,  reddish-yellow;  front,  face,  clypeus  and  thorax  with  silvery 
ipubescence,  that  on  the  front  and  dorsulum  ap[)r()aching  to  golden  ; 
sibdomen  ^-ith  silvery  pile  on  apical  jM)rtion  of  segments;  wings  sub- 
liyaline,  iridescent,   nervures  testaceous;   marginal  cell  subtruncate. 

ngth  51-7  mm. 

Camden  County,  New  Jersey  in    July;  Georgia;  Texas:  Illinois, 
mbles  greatly  m//«(/M^,but  may  be  at  once  distinguii^hed  by  color 
oi  legs. 

LTRODA  Say. 
Lyroda  Say.  Jouni.  Nat.  Hist.  I.  p.  370.  \SM\\  Kohl.  1.  c.  p.  26«. 

Mandibles  distinctly  notched  on  outer  margin:  antenna?  elongate  ; 
eyesidth  the  intier  marrjiv,  nhnoxt  Mra'ujht,  not  nunrrging  t(nrards  the 
vertex,  nearly  parallel ;  front  and  veiifx  wlfhouf  ])rotuberanee.%  not 
raised  along  inner  ei/e-margin-'i ;  ocflli  round  and  dlMinct,  including 
the  poMeriorSj  and  are  placed  in  the  form  of  a  low  triangle;  top  of  pro- 
thorax  rather  angularhj  produced  jnfdiullif,  on  tnch  aide  (tf  the  prodnc' 
lion  roundly  emarginnte ;  ("the  top  of  prothorax  reaches  the  level  of 
the  dorsulum);  anterior  wings  with  a  distinctly  truncated  marginal 
cell  which  has  an  apj)endiculation, three  submarginal  cells, the  second 
of  which  receives  both  recurrent  nervures,  the  basal  vein  joins  the 
extemo-medial  vein,  stigma  large :  tibi:c  and  tarsi  spinose,  but  not 
strongly  so  ;comh  of  fore-tursi  xhort  ami  fcchU';  middle  tibiie  one-spurred; 
pulvilli  large;  last  dorsal  segment  of  9  ^vith  a  large,  i)ygidial  area, 
which  is  corered  with  a  ahort  pnhc>ctncf'. 

But  few  species  of  this  genus  have    been  described,  two    of  which 
are  found  in  Boreal  America.      They  may   be   tabulated  as  follows: 

Anterior  margin  of  clypeus  of  9  aruKMi  with  three  distiiu-t  teelh  lat- 
K  rally:  winvrs  clear,  dusky  al  tip;  form  rather  slemler  with  silvery 
pile  on  abdomen;  $  similar  to  9.  Imt  smaller,  the  elypeiis  with 
itH  fore  nmrgin  stiongly  l»ilol>ate  medially,  not  dentate  laterally  . 

siihifd. 

Anterior  uuirgin  of  ely pens  (jf  ?  not  at  all  <lentate  laterally;  wings 
dark  fuscous;  form  >tonl,  deep  Idaek,  w  ithout  silvery  pile  on  ah- 
domeu;  $  unknown trihtha- 

1. — Ljrroda  subita  Say. 

L.  subita  Say,  .Joiirn.  Xat.  Hi>t.  l.p.  Wi'l. 

9  . — Anterior  margin  ot  cly|>eus  truncate  medially,    armed  later- 
ally with  three  distinct  teeth  ;  front   and    vertex    with  very  tine  and 


5?!4  PROirEEDINUS  OF  TIIK  ACADKMT  OF  [1898. 

duM' punctui'ee;  first  joint  of  flagellum  about  oae-third  longer  tliu 
tlie  sticoiidi  iliMtnriiK  between  hind  M-t^lli  somewhat  greater  than  the 
ipuce  between  iheni  and  the  nearest  eye-niar^u ;  dorsulum  finely  ' 
luid  doMily  piiiii^iired  ;  metathornx  iibove  with  a  ceatral,  longitudi- 
nal raised  line,  from  each  aide  of  which,  extend  in  an  irr^ular  miin- 
uer  ooumi!  fuliUurrugiE;  posterior fiu'eciiarsoly  rugose,  the  metaplum 
finely  graiiulnted  ;  lege  not  very  strongly  spinuse.  Black,  the  tegu- 
lie  aud  tarsi  aomewhnt  testaceous;  fly|)eue  densely,  and  thorax  mora 
or  less,  with  silvery  pubescence ;  legs  and  abdomen  with  a  silvery 
pile,  which  is  most  conapicuous  on  apical  margin  of  segment*  1-3; 
M-inga  aiibiiyaliiiB,  apex  fuscous,  nervures  teataceoua.    Length  11-13 


i  . — Heaembies  the  9  but  is  smaller  ;  anterior  margin  of  clypeui 
in  the  middle  atrungly  bilobale,  not  dentate  laterally  ;  antentue 
ahurter  and  :ttouter  :  lega  teebl y  spuiose ;  ixilored  and  omaled  like 
the  ?  ;  dorsulum  with  the  punctures  finer.      Length  7-9  mm. 

Cuiindu  111  Florida,    westward  to  Montana.      L.    ailij^ei-a  Say  ie     l 
probably  only  a  variety  oj  thia  species. 


L.  Mlota  S».f.  I.  c  p.  STB.  ■ 

9. — Anterior  margin  of  clypena  auhtmncate    medially,  not  deD- 

liil.'  hil.'i-idlv  ;  troui  ^uiil  vcrl.'x  MTiiiiiLvrlv  iiiipiitii'lale  ;  fiisl  jDinl  itl 
IhiL'i'lluiii  :i'li[ll.-  Lii..rol)ia[i  .>[K'-(l>ird  hoi-t-r  t  bun  I  he  ^yy\\.\  :  dis- 
tant.' I.HW'.'U  [Ih'  liimi  <»'r!)i.  lI'uiiMliihL'.  -A  litlh'  le-sthiin  th.)  sp:ioe 


DIPLOPLECTRON  Fox. 
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and  the  outer  margin  seems  to  be  entire;  eyes  strongly  converging 
towards  the  vertex,  so  that  the  distance  between  them  at  that  point  is 
about  equal  to  half  of  that  at  the  mandibles  ;  ocelli  rounds  convex, 
and  situated  so  as  to  form  a  rather  high  triangle;  antennse  situated 
very  low  down,  the  middle  lobe  of  clypeus  extending  up  between 
them,  rather  long,  very  slightly  thickened  medially  (the  thickening 
is  more  obvious  in  the  i  )  and  narrowed  to  aj)ex,  alike  in  both  sexes, 
L  e,  those  of  the  i  are  not  formed  into  a  spiral  as  in  Dinetus;  prot bo- 
rax large  and  very  prominent,  not  emarginate  above,  and  the  an- 
terior portion  is  not  cut  oft  so  suddenly  as  in  most  of  the  allied  gen- 
era ;  when  compared  with  the  dorsulum  it  is  fully  two-thirds  as  long; 
meUUhorax  longer  than  the  dorstdum,  with  no  distinct  enclosure;  anter- 
ior wings  with  an  extremely  short  marginal  cell,  which  is  broadly 
truncate  at  apex,  and  has  a  long  and  distinct  appendiculate  cell; 
there  are  three  cubital  or  submarginal  cells,  the  first  ol  which  is  longer 
than  the  two  others  combined,  the  second  submarginal  cell  is  trian- 
gular; the  first  and  second  recurrent  nervures  are  received  by  the 
first  and  second  submarginal  cells  respectively,  as  in  Dinetus;  an- 
terior tarsi  of  9  with  a  comb  formed  of  long,  slender,  widely  sepa- 
rated spines;  the  $  has  no  tarsal  comb;  middle  tihice  of  both  sexes 
with  two  spurs.  Last  dorsal  segment  of  9  with  an  elongate  triangu- 
lar pygidium. 

Diplopleotron  brnnneipes  Cress. 

/.iris  (**)  hrunneipes  Cress.,  Proc.  Ent.  Sect.  Acad.  Nat.  Sci.,  1881,  p.  Ill,  $  9  , 
Dipiopiectron  brtinneipes  fox,  1.  c.  p.  38. 

9. — Middle  lobe  of  clypeus  convex,  produced  a  little  anteriorly, 
the  lateral  lobes  depressed;  front  and  vertex  polished,  seemingly 
impunctate;  antennie  long,  setaceous,  flagellum  with  joints  1-4 
about  equal  in  length;  vertex  with  a  fovea  on  each  side  of  ocelli; 
dorsulum  and  scutellum  |X)li8hed,  impunctate;  scutcllum  convex, 
not  impressed;  upper  surface  of  nietathorax  granulated,  the  nieta- 
pleune  coarsely  striated;  legs  tolerably  spinose;  pygidial  area 
sparsely  punctured,  not  prominent.  Black;  clypeus  medially,  man- 
dibles except  apex,  antenna^  prothorax  and  four  anterior  le^rs,  pale 
brown,  the  hind  legs  and  abdomen  castaneous;  tegula?  aud  humeral 
tubercles,  yellowish;  wings  subhyaline,  nervures  testaceous.  Length 
6  mm. 

$, — Similar  to  the  9  ;  first  joint  of  flagellum  a  little  longer  than 
the  second ;  clypeus  and  sides  of  face  bright  yellow ;  prothorax  and 
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femora,  except  apex,  bUck;  legs  feebly  spinose, 
ColiTudo;  Nevmia.      Seems  lo  be  very  rare. 


,  Nnv.  ISia.  p.  TtSJ. 

Oitbir  tiuinpnof  mantiU>lf^«  dmujly  emanjinaU;  inthe  J  thedypen* 
luuon  each  side  a  fringe  of  hair"  oa  in  Cewfm;ey<«  within  not  cmar^ 
^iuHte,  distinctly  wjijvergiug  towuiil''  ihf  vortex;  ocelli  round  and 
prominent,  all  three  dUtitid,  placed  in  the  form  of  n  triangle;  anUn- 
niu  sliorl  and  atuau  urigiuntiiifr  immediiitely  tiehitid  tho  clypeus,  1h« 
Jtttgelluminore  or  Isss  davate;  head  trtuievf'ne,  wirier  I liuri  Ihr  tfiordx; 
pronotum  not  reucfaing  the  level  uf  the  dorsiiliim;  tnclntbomx 
shorter  than  the  dorsuliim;  legs  stoul,  the  iemora  uarrower  al  apex 
thai)  at  tlie  base,  lihia  ruid  Utrn  dnmglij  gpiniiK,  atilrrior  tarni  mlh  a 
tolenihly  well- limvloped comb ;  tibial  spurs  large,  the  hind  lJbiii>  with 
two,  the  fonr  anterioni  with  l)tit  one;  liirsa]  claws  rather  long  tuid 
slender,  entire,  smaller  in  the  i  ;  wings  with  nn  elongate  margiual 
cell,  nhicb  is  truncate  nt  apex  and  with  a  emull  though  distinct  ap- 
pendieola^oii,  three  aubmarginiils  of  which  the  first  ie  nearly  twice 
ae  lung  as  the  other  two  oumbinetl,  the  teanid  prliolate,  the  third  ia 
ol)lique  and  slightly  narrowed  above,  6rst  recurrent  nervure  n^ 
i-!ir  ils  niwx.  the  ^ccund   hv  ihe- 


the  lir>t  sill 


J 
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Clypeus  distinctly  rounded-out,  not  emarginate  or  dentate ; 
first  joint  of  flagellum  distinctly  longer  than  the  second ;  abdo- 
men entirely  red;    $  unknown Cockerellii, 

1. — Plenoonlns  Davisii  Fox. 
P.  Davisii  Fox,  ibid.  p.  554. 

9  . — Anterior  margin  of  clypeus  deeply  incised,  armed  with  fine 
small  teeth  on  each  side,  the  outer  and  inner  tooth  is  usually  the 
largest,  the  others  being  sometimes  indistinct;  first  joint  of  flagellum 
shorter  than  the  second  ;  dorsulum  and  scutellum  minutely  punctured, 
the  latter  strongly  convex  ;  upper  surface  of  metathorax  coriaceous 
or  finely  granulated,  >vith  a  longitudinal,  medial,  impressed  line,  and 
at  the  extreme  base  with  a  transverse  series  of  short  striae  ;  the  meta- 
pleurse  delicately  striated;  legs  tolerably  spinose ;  pygidial  area 
strongly  and  sparsely  punctured,  triangular.  Black;  mandibles, 
except  tips,  tegulae,  tibiae  and  tarsi  more  or  less,  yellowish ;  abdo- 
men with  the  segments  broadly  testaceous  on  apical  margins,  the 
last  segment  reddish  at  tip ;  front,  face,  clypeus  and  thorax  densely 
clothed  with  silvery  pubescence ;  abdomen  with  silvery  pile ;  wings 
hyaline,  iridescent,  nervures  testaceous ;  distance  between  the  first 
recurrent  nervure  and  the  base  of  second  submarginal  cell  on  the 
cubital  nervure  not  greater  (usually  less)  than  the  length  of  the  peti- 
ole of  the  second  submarginal  cell.     length  5-6  mm. 

^. — Anterior  margin  of  clypeus  very  strongly  rounded-out,  or 
slightly  produced  medially  ;  antennae  more  distinctly  clavate  than  in 
the  9 ,  the  first  two  joints  of  flagellum  about  equal  in  length;  ventral  ab- 
dominal segments  3-6  with  a  transverse  row  of  tubercles  or  swellings; 
clypeus  entirely,  scape  beneath,  tegulae,  tubercles,  apex  of  femora, 
the  tibiae,  except  inner  side  of  two  anterior  pair,  aud  the  tarsi,  bright 
yellow.     Length  4  J -5  mm. 

Agricultural  College,  Michigan,  in  June  and  July  (G.  C.  Dains); 
Montana  {Morrison). 

2.— Plenoonlns  propinqnns  n.  sp. 

9  . — Anterior  margin  of  clypeus  very  strongly  incised,  armed  on 
each  extreme  side  with  two  very  prominent  teeth,  the  part  between 
these  teeth  and  the  medial  incision  seemingly  entire;  first  joint  of 
flagellum  about  equal  to  the  second  in  length,  at  any  rate  not 
longer  ;  dorsulum  and  scutellum  finely  punctured,  more  distinctly  so 
35 


53S 


i'ROCEEIHNOS  (IF  THE  ACADEMY  OF 


[1893. 


tb&n  ia  Da risii;  scutellum  Btrongly  coDves  ;  upper  surface  of  meta- 

ihorax  coriacei)uB  or  finely  granulated,  with  a  loogitudiual,  medial, 
impreased  liue',  aud  at  the  extreme  base  witli  a  truuaverse  series  of 
shurt  strJH'.  the  metapleune  delicately  striated;  lege  tolerably  apimiee; 
jiygidial  area  stroQirly  and  sparsely  punctured,  shorter  and  broader 
tliati  in  Dai'Uii  (its  length  i»  about  one-i]uart«r  greater  than  its  width 
al  the  base).  Black;  anteiior  tihi^  iu  front  yellowish;  mandibles 
medially,  tegulic  and  tttt^i  reddish  testaceous ;  segments  of  alKlomen 
testaceous  od  apical  margins ;  front,  tnce,  clypeus  and  thoras,  more 
or  less,  clothed  with  silvery  pubescence ;  abdomen  «ilh  a  ?pars«  sil- 
ver)' pile;  wings  hyaline,  iridescent,  uervures  testaceous;  distance 
lietwe«n  tlie  tirsi  recurrent  uervure  and  tbe  base  of^  the  second  aulv 
marginal  cell  on  the  cubital  vein  greater  than  the  length  of  the  peti- 
ole of  the  second  submarginal  cell.     Length  6-T  mm. 

Colorado.     Closely  reeembles  Dari«ii  but  is  disliut-t  by  the  arttia- 
ture  of  clypeuB,  shape  of  pygidium  and  color  of  maudiblesaiid  legs. 


S>— FlmDOBlni  OockBiellii  ii.  ip. 

9 . — Anterior  miirgin  of  clypeus  rounded-out,  not  einarginate  or 
dentate;  first  joint  of  flogellurodietiDctly  longer  than  the  second;  dor- 

=ulum  ami  scutelluiti  niiiiutelv  riunchired.  thf  latter siroiiirlv  convex": 


'   lai 


'iiii:< 


laural   iiiaiviu^    l^ciii-r   dfVcloiW 
ni,..-.    P.hu'U:  iOidomeui-ulirelyred: 

.11-:    n-ula'.  ilUUT-idof  hil.iilibi:r 

l.iui-li:  ;i  hirf:o-|iol  on  the  four  an- 
uiu-  \n:,\\w.  h■\'\^■M■^■u\.  iiervures 
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A8TATU8  Latr. 

Astatus  Latr.,  Precis,  des  Car.  g^n.  dcs  Ins.  p.  114.  1796. 

Astata  Latr.,  Hist.  Nat.  gen.  et  part,  des  Crust,  et  Ins.,  T.  III.  p.  336.   1805. 

Astatus  liiohl.  Verb,  zool.-bot.  Gesell.  Wien,  XXXIV,  p.  431.  1885. 

Head  about  as  broad  as  the  thorax;  mandibles  without  emargina- 
tion  on  outer  margin,  on  their  inner  side,  not  far  from  the  apex,  with 
a  blunt  tooth;  eyes  in  the  9  but  little  converging  towards  the  vertex, 
in  the  $  they  touch  each  other  at  that  place  ;  ocelli  round  and  con- 
vex ;  antennae  originating  close  t<j  the  clypeus,  the  distance  between 
their  bases  is  about  equal  to  that  between  them  and  the  eye- margin; 
prothorax  much  smaller  than  the  mesothorax,  the  pronotum  drawn 
down  deeply  under  the  level  of  dorsulum;  shoulder  tubercles  reaching 
the  tegvlm ;  wings  imth  a  broadly^  truncated  margined  celly  the  length  of 
which  varies  in  the  different  species,  three  subniarginal  and  two  dis- 
coidal  cells;  the  posterior  wings  are  remarkable  by  their  extraordinarily 
large  and  broad  basal  lobes;  legs  thickly  and  strongly  armed;  the 
middle  tihice  are  two-spurred  and  the  9  with  a  comb  on  fore  tarsi, 
composed  of  a  few,  moderately  long  thorns;  claws  entire,  the pulvilli  of 
medium-size ;  the  last  dorsal  segment  of  both  sexes  with  a  pygidium, 
which  in  the  9  is  triangular  and  usually  truncated  at  apex  in  the 
$  y  the  latter  sex  has  also  in  some  species  a  tolerably  long  fringe  of 
hairs. 

This  genus,  remarkable  through  the  eyes  of  the  $  meeting  on  the 

vertex,  is  tolerably  well  represented  in  Boreal  America.     With  the 

exception  of  a  synoptical  table"  our  species  haven  ever  been  treated  in 

a  monographic  way.     Nothing  is  known  of  their  habits,  although  it 

is  likely,  that  they,  like  the  Euroj^ean  A.  boops,  store  their  nests  with 

Hemipterous  larvii?. 

femalf:s. 

1 — Marginal  cell  a**  long  or  longer  than   the   first  subniarginal  (if 

shorter  it  is  scarcely   noticeable) 2 

Marginal  cells  always  distinctly  shorter  tlian   the   first  subniar- 
ginal   7 

2 — Dorsuluiii  strongly  and  closely  j)um'tured  througliout 8 

Dorsulum,  esi>ecially  on  posterior  portion,  sparsely  punctured  .  6 

3— Entirely  black 4 

Abdomen  rt^i 5 

4 — Produced  portion  of  anterior  margin  of  clypeus  subtruncate  ;  ver- 
tex coarsely  j)unctured:  first  joint  of  tlagelluni  one-third  or 
more  longer  than  the  second unicolor. 


Canadian  Entomolojfist.  p.  232.    1892. 
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Pnxiueeti  portion  >if  anterior  margin  of  clypeueatrouglybldetilate 

vertex  with  a  few,  Uii^,  scattered  pouctures;  first  joint  uf  fliu?- 

ellum  leati  than  une-thitd  louget  than  the  Heeond  .   .       .  S/if/i. 

6 — Pygidial  area  lull g,  narrow,  itt<  length  a  little  more  than  twice 

greater  thau  Ua  width  at  base;  wing-Htignia  black  or  dark-red. 

hiCOlOT. 

Pygidial  area  of  a  more  trlanfoiiar  form,  Its  length  not  more  ibuu 
twice  greater  than  Ite  liane  iH  brood;  wlug-atigma  yellowish.. 

pj/t/if/i'iti*. 

(J — Melanutum  with  a  well-marked,  triaugular  depreaHioa  at  a|iex: 
the  length  uf  the  marginal  cell  fully  equal  to  that  of  the  Urst 
aubmarginal;  entirely  black,  the  pubeticence  uf  thorax  white  . 

occidentals. 

Metanotum  without  a  welNmarked  deprvtuiloD  at  apex  (if  at  all 
present  it  ie  very  indleliuct);  length  of  marginal  cell  a  littJe  leas 
than  that  of  the  fltet  submarginal;  alxlomen  black  and  red,  or 
entirely  blacli,  the  pubescence  of  thorax  usually  black,  though 

wjmetlmea  white ntihicuhui. 

T— Metanotum  with  coarse,  Irregular,  radiating  atrlutlone:  anteontL- 

and  legs  stout nevadiau* 

Metanotum  finely  ncnlptured 8 

S— Metanotum  fluoly  granulated;  ti>gu]ie  leataceoue  . 
Metanotum  very  finely  striated;  tegulii-  whitteh.  ... 
p^— Produced  portion  of  anterior  margin  of  clypetta  narrow,  elongate 
tnincati^  at  apex;  meao-and  metapleunv  finely  sculptured.  . 
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6 — Upper  surface  of  metathorax  coarsely  reticulated,  with  a  central, 
longitudiual  ridge  ;    stigiua  of  wings  yellow  ;  abdomen  black 

apically hlcolor. 

Upper  surface  of  metathorax  rather  finely  reticulated,  without  a 
central,  longitudinal  ridge;  stigma  of  wings  testaceous,  abdo- 
men not  black  apically 7i€vaden»i8, 

7 — More  or  less  red  ;  tegula*  whitish  ;  wings  subhyaline 8 

Ceruleous;    wings    fuliginous cieruleus, 

8 — Metanotum  very  finely  granulated  or  coriaceous 9 

Metanotum  very  finely  and  transversely  striated bell  its, 

9 — Wings  subhyaline  throughout ;  mesopleune  sparsely  punctured. 

elegans. 

Wings  with  apical  third  dark  fuscous  ;  mesopleune  more  or  less 
rugose asjjer, 

1.— Astatns  nnioolor  Say. 
Astaia  unicolor  Say,  Loug's  Exp.  St.  Peter's  River  p.  338   9 .  1823. 
As/afus  ufiiiolorKohX,  I.  c.  p.  449. 

9  . — Produced  portion  of  anterior  margin  of  clypeus  subtruncate; 
front  with  tolerably  strong  close  punctures,  the  vertex  ^ith  coarse 
punctures;  the  punctuation  of  the  region  enclosed  by  the  ocelli  is 
much  closer  than  that  on  front;  ocelli  placed  in  pits,  especially  the 
anterior  one;  antenmc  tolerably  long,  the  first  joint  of  flagellum  oue- 
third  or  more,  longer  than  the  second;  dorsulum  closely  and  coarsely 
punctured,  medially  the  punctures  are  somewhat  sparser;  scutellum 
sparsely  punctured  medially,  slightly  impressed;  metathorax  above 
very  coarsely  reticulated,  the  metapleunie  somewhat  less  strongly  so; 
tibiae  and  tarsi  strongly  spinose;  with  exception  of  second  ventral 
lament  the  abdomen  is  scarcely  punctured;  pygidial  area  about 
two-and-a- quarter  times  longer  than  it  is  broad  at  the  base.  Black; 
tarsi  obscurely  testaceous:  head,  thorax,  legs  and  abdomen  l)eneath, 
clothed  with  a  long,  whitish  pul)escence  which  is  most  den.se  on  the 
head;  wings  >nth  the  apical  third  fuscous,  the  marginal  cell  broadly 
truncate.     Length  11-12  mm. 

^. — Produced  jwrtion  of  anterior  margin  of  clypeus  subtruncate; 
front  strongly  convex,  strongly  impressed  medially  and  much  more 
closely  punctured  than  in  the  9  ;  joints  3-8  of  fiatielium  rounded-out 
beneath,  the  first  joint  more  than  one-third  longer  than  the  second; 
dorsulum  with  the  punctures  somewhat  closer  and  finer  than  in  9  ; 
scutellum  but  slightly  impressed;  metapleurie  striated,  on  lower 
portion  punctate;  abdomen,  ventrally,  finely  and  on  the  second  and 
third  segments   sparsely   punctured;    last  dorsal   segment  coarsely 
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punctured ;    colored  eimilar  to    the     9  ■   the  pubescence    denaer. 
Length  9-12  mm. 

Caoada  t«  Tesas:  Coloroiio:  Illinois. 

S.— Aitftta*  B»yi  u.  up, 

9. — Produced  portion  of  anterior  mar]^D  of  clypeus  strongly  tri- 
dentate;  front  with  tolerably  stronir,  close  puuctures,  the  vertex  with 
very  sparee,  strong  punctures;  oeelH  placed  in  pita,  eepecially  the 
anterior  one;  antenoie  tolernbly  loii;^,  the  first  joint  of  Ha^^ellum  l«as 
thaa  one-third  longer  than  the  second;  dorsolum  with  toleraldy 
Btrong  Bud  not  very  close  puDCtures;  sijutellum  sparsely  piiucture'l, 
very  slightly  impressed  medially;  metathorax  above  coarsely  reti- 
culated, the  reticulum  closer  than  in  unirvhr;  the  metn- 
plurie  rugose;  at  the  bii.-<e  of  posterior  tace  of  metathorax.  id 
the  middle,  is  a  triangular  euclnsed  space,  the  lower  half  of  which  is 
Bmootli;  tibijt?  and  tarsi  strongly  spinose;  abdomen  very  sparsely 
punctured,  including  the  second  veatrai  segment;  pygldial  area  leM 
than  twice  longer  thau  it  is  broad  at  the  base.  Black;  niandiblee 
medially,  tegulK  and  the  tarsi  ohacurely,  t^staceoiui;  head,  tbonuc 
and  legs  tolerably  clothed  with  pale  pubescence:  with  exception  of 
the  first  segment,  the  nbdomen  is  uiide:  wings  with  the  n|iical  third 
fuscous,  llie  lUiirginal  cell  obliquely  trtuicate.      Length  14  mm. 

Virgiriiii.  Uesemlilw  cl.>sely  imi'-uhr.  Inil  i.*  ea^^ily  di^ingui^hcl 
by  dcriiale  clyix'us,  larger  size,  clc. 

3.— Astftlns  oooidentalU  Ciiv^. 

'  l'ssi."i..'il'i.'V. 
.-h-Mits  ,',\id,uhilh  K..I1I.  1.  1;.  |..   It-. 

9. — PriMJiii-ed  piirtinu  of  iiulcrior  nmiv'iii  of  (.■lyjieus  sinuous, 
sli'-'lilly  lobule  iiicdinlly:  front  wiili  tolerably  slron^'  ami  close 
puriciurtT',  uliichure,  however, not  so  close  as  in  tlie  prei'cilini.'6]>ei-i<-,-; 
vertex  with  sjuirse,  strong'  puncliires;  ocelli  ]ilaced  in  pits,  es[>ei'ially 
the  anterior  one;  first  i<iini  ot  Ibigellum  :ibout  one-<piMrter  lonircr 
tban  til.'  ><econ<l:  dorsnbnn  anicriovly  c|,isely  |.inicture<l.  I  be  re- 
miiindrr  polished,  idniosl  inipuncliUc;  ^cini'llum  s.-ulptni-e.l  ubove 
like  Ibc  i«,sk-rior  nun  nrd..i-nb.ni,  ^^itl,  iin  inn.rcs.-f.l  line  on  apical 
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tween  base  and  middle ;  tibia;  and  tarsi  strongly  spinose ;  abdomen 
Tery  sparsely  punctured,  dorsal  segments  2-5  with  a  transverse, 
sinuous  row  of  punctures  between  middle  and  apex ;  pygidial  area 
less  than  twice  longer  than  it  is  broad  at  base.  Black ;  mandibles 
medially,  tegulseand  tarsi  obscurely,  reddish-testaceous;  head,  thorax 
above  and  first  segment  of  abdomen  with  pale  pubescence,  that  on 
l^sand  thorax  beneath,  black;  wings  fuscous,  paler  basally;  mar 
^nal  cell  obliquely  subtruncate.     Length  11-14  mm. 

<?. — Produced  portion  of  anterior  margin  of  clypeus  widely  and 
angularly  emarginate;  front  strongly  convex  and  deeply  impressed 
medially;  joints  5-8  ot  flagellum  a  little  rounded-out  beneath,  the 
£r8t  joint  rather  strongly  bent  or  curved  and  about  one-quarter 
longer  than  the  second;  dorsulum  finely  punctured,  very  closely  so  an- 
teriorly; scutellum  sculptured  like  postertor  portion  of  dorsulum,  im- 
pressed medially;  metathorax  above  rather  finely  rugoso-granulated, 
the  metapleurae  and  posterior  face  coarsely  and  closely  punctured; 
abdomen  beneath  rather  closely  punctured;  apical  margins  of  wings 
broadly  hyaline.      Length  11-13  mm. 

Nevada;  Montana;    Washington. 

4. — Astatus  nubeouluB  CrcsvS. 
Aslata  nubecula  Or..  Proc.  Ent.  Soc.  Pbila.  IV,  p.  466.   $  . 
Astaia  nifrropilosa  Cr.,  Proc.  Ent.  St'ction,  Acad.  Nat.  Sciences.  Phila..  1881, 
p.  IV,    9     (-var.). 

Astatus  nubeculus  Kohl.  1.  c.  p.  448. 

9  . — Produced  portion  of  anterior  margin  of  clypeus  subtruncate; 
front  with  tolerably  strong  and  separated  punctures;  vertex  with 
sparse,  strong  punctures;  first  joint  of  flagellum  about  one-quarter, 
or  more,  longer  than  the  second;  dorsulum  anteriorly  closely  punc- 
tured, on  the  remainder  polisliod,  almost  inipunctate;  scutellum 
similar  to  the  posterior  portion  of  dorsulum,  impressed  medially; 
metathorax  above  coarsely  reticulated,  the  mctapleunu,  except  lower 
basal  portion  rugose;  tihiie  and  tarsi  strongly  spinose;  abdomen 
scarcely  punctured;  pygidial  area  about  twice  as  loug  as  it  is  broad 
at  base.  Black;  numdibles  medially,  teguho  aud  tarsi,  reddish- 
testaceous;  abdominal  seirnients;  1,  2  and  3  red;  head,  thorax  and 
legs  clothed  with  black  pubescence;  apical  third  of  wings  fuscous; 
marginal  cell  broadly  truncate.      Length   9  mm. 

^. — Proiluced  jx)rtiou  of  anterior  margin  of  clyj)eus  as  in  the  9  ; 
first  joint  of  flagellum  nearly  one-third  longer  than  the  second;  dor- 
sulum   finely   and    evenly    punctured    throughout,     the    scutellum 
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ayiareely  so  luedially;  metathoras  alwve  more  finely  reticulated  than 
in  the  9  !  colitrei)  like  tlio  9  '>  ah(l<imeti  rnther  densely  clothed,  es- 
pecially ventrally,  with  dark  puheseence;  wings  hyaline,  fuscoua 
medially.     liSiiglh  fl-10. 

Var.  A.   9  J  .—Entirely  black.     Length  9-13. 

Var.  B.  9  ?.  — Entirely  black;  pubescence  white;  niiuidiblc?  of 
S  yellow  medially. 

Coioradu  (typical  formi;  Montana;  Nevada;  Calif.;  Washing- 
ton (var.  A.  ='nigi-op!lota  Cr.);  Montana  (var.  B.).  Algonquin, 
niiiioU  (var.  B.)  taken  hy  Dr.  W.  A.  Nawin. 


AHala  ru/tvenlns  Cr.,  Tc.  Am.  Ent,  8oo.  IV,  p,  Sl»  J  . 
Aslala   let-nn'nalo  Cr..ibW,  p,  21S.  J , 
Aslatus  biculor  Kuhl,  1.  c.  p.  4*7, 

9  . — Produced  portiun  of  anterior  margin  of  clypeuB  truncate; 
front  with  tolerably  Htronj;  and  close  punctures;  the  vertex  with  tiie 
punctures  stronger  and  sparser  than  Ihose  of  the  front;  first  joint  of 
fltigcllum  about  or  nearly  one-third  longer  than  the  second;  dorsulum 
strongly  punctnred,  the  punctures  on  posterior  portion  but  little 
sparser  than  thoee  of  the  anterior;  scutcillum  spareely  punctured,  im- 
preftied  mediallv;  inetathoraT  above  coarselv  reticulated,  the  meU- 


,■■]  llkr  ill 


n\iM,r  iliriv:d..!oi 
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6.— ABtatns  pygidialis  Fox. 

Astatus  PygidialisTox,  Can.  Ent.  p.  234.  9  .  1892. 

9  . — Produced  portion  of  anterior  margin  ofelypeus  subtnincate; 
front  with  tolerably  strong  punctures  which  become  sparse  medially 
and  laterally;  vertex  with  strong,  sparse  punctures;  first  joint  of 
flagellum  about  one- quarter  longer  than  the  second;  dorsulum  punc- 
tured about  like  the  front,  j^erhaps  a  little  more  finely  so;  scutellum 
sparsely  punctured,  not  impressed  ;  upi)er  surface  of  metathorax 
coarsely  reticulated,  with  a  prominent,  longitudinal,  medial  ridge, 
at  the  apex  is  a  strong  depression,  the  metapleurae  and  posterior  face 
rugose ;  tibia?  and  tarsi  strongly  spinose;  abdomen  scarcely  punctured; 
pygidial  area  about  twice  as  long  as  it  is  broad  at  the  base.  Black  ; 
abdomen  entirely  red ;  mandibles  in  middle  ferruginous;  teguhe  and 
legs  testaceous;  head,  thorax  and  legs  with  white  pubescence ;  wings 
flubhyaline,  the  apical  margins  broadly  fuscous;  marginal  cell  ob- 
liquely truncate;  stigma  yellow.     Length  8-10  mm. 

New  Jersey;  Texas. 

7.— Astatns  nevadious  Cress. 

Astala  nevadica  Or.,  Proc.  Ent.  Sect.  Acad.  Nat.  Sciences  Phila.  1881.  p.  V.  9  • 
Astatus  nevadicus  Kohl,  1.  c.  p.  448. 

9  . — Produced  portion  of  anterior  margin  of  clypeus  subtruncate; 
front  with  deep  and  sparse  punctures,  which  become  closer  towards 
the  clypeus;  vertex  with  tolerably  large  sparse  punctures;  antenniu 
short  and  stout,  the  first  joint  of  flagellum  scarcely  one-quarter  longer 
than  the  second;  dorsulum  very  sparsely  punctured,  polished;  scut- 
ellum likewise  and  not  impressed;  upper  surface  of  metathorax  with 
the  reticulum  tolerably  coarse,  but  finer  than  in  pygidialis  or bicoloiy 
depressed  at  the  apex  in  the  middle,  and  without  a  central,  longi- 
tudinal ridge,  metapleura^  coarsely  striated;  legs  stout;  ti bite  and 
tarsi  strongly  spinose;  abdomen  almost  impunctate;  pygidial  area 
possibly  a  little  more  than  twice  longer  than  it  is  broad  at  base. 
Black;  abdomen  entirely  red;  mandibles  medially,  tegulaMind  tarsi 
reddish  testaceous;  face,  clypeus  and  dorsulum  anteriorly  with 
black  pubescence ;  cheeks,  occiput,  thorax  and  legs  with  white  pu- 
bescence; wings  subfuscous,  the  apical  third  fuscous;  marginal  cell 
obtusely  truncate.      Length  8-9  mm. 

i  , — Produced  portion  of  anterior  margin  of  cly|>eus  as  in  the  9  J 
first  joint  of  flagellum  about  one-third  longer  than  the  second;  dor- 
sulum anteriorly,   finely  and   evenly  punctured,  sparsely  so  ix)ster- 
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inrly;  Mnilellum  sparsely  punctured,  not  impirssed;  upper  surface 
ijf  metftlliorax  ralher  fiuely  reticultit««i,  more  so  than  iu  the  J  ; 
i:olure<l  like  the  9  ;  no  black  pubescence  on  ilorijuluin  anteriorly  nor 
on  the  face  anil  clypeus;  wings  subhyaline  throughout;  marginal 
oell  obliquely  truncate.      Len;e;th  7  j— 8  mm. 

Nevada;  New  Mexico;  Wai^hington:  Montana.  Tho  speumen 
troin  the  last  mentioned  locality  difTers  in  having  the  front  more 
clotwly  imd  finely  punctured. 


— AiHtiLi  montuiiu  Cms, 

Aifala  moHlana  Cr.,  Pkjc.  Ent.  Secl,  Aciul.  Xm 

Axlalui  montanHS  Eohl..  1.  u.  [i.  44.S. 


1,  p.  V,  9  . 


9  .■ — Median  lamina  of  anterior  mar^^u  of  clypeua  lou^  and  nar- 
row, truncate  at  apex  ;  front  with  a  few,  large,  scattered  punciuree; 
vertex  with  large,  sparse  punctures;  lir^t  joint  of  flagellum  alwut 
one-quarter  longer  than  the  second;  dorsuhim  with  large,  scattered 
punctures;  ^utcllum  abuve  Inipunctutc,  uul  impressed;  oiesopleurie 
Sparsely  ptiuctured;  metathorax  obove  fiuely  grsnulated  or  iiidia- 
tinctly  retictduted,  the  mctapleune  striuted;  le^  tolerably  spinose; 
abtlonien  almost  tmpunctate;  pygidial  urea  abont  twice  as  long  a^  it 
is  broad  at  base.  Black;  abdoiueti  eotirely  re<l;  mandibles  medi- 
klty  t  tegulffi  and  1^  teataceoits ;  he«d,  thorax  and  legs  very  eparaely 
clothed  willi  black  pubescence;  ivintrc  siibfii.-Hyiiis,  marginal  cell  uli- 


1 


l.rn 


9— AstaUn  asper  ii,  ■ 

9.— M,..|i^oi  l^u 


fll:L:j.lli.m  m.>v^-  llinu   on.-oiiurliT  Ir.n-er  lliaii  \W- 
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metathorax  above  finely  granulated,  the  metapleura^  rugose;  trans- 
verse mark  before  ocelli  and  teiruhe,  white;  apical  third  of  win^ 
dark  fuscous.     Length  9  mm. 

Montana.  The  moj?t  satisfactory  way  to  separate  the  males  of  this 
speciei}  from  the  male  variety  of  eleyntis^  is  by  the  color  of  apical 
third  of  wings  and  color  of  humeral  tuhorcles.  This  specie><  may  be 
but  a  variety  of  ^.  Kohli  Cam.  from  ^loxico. 

10. — ^Ajtatns  elegans  Cn^sK. 

Asiata  ele\frans  C^r^VnH'.  Ent.  S«?<'t.  Acjid.  Nat.  S<'ioiuvs.I*hila.  lASl,  p.  VI,  ^. 
As/a/us  ele'j^atis  Kohl.,  1.  c.  p.44s. 

9  . — Median  lobe  of  clyjxius  tridentate;  front  with  strontr,  sparsis 
irregular  punctures;  vertex  with  strong,  sparse  punctures,  which  are 
deeper  than  those  of  the  front;  first  joint  of  fiagellum  more  than  one- 
quarter  longer  than  the  second;  dorsulum  with  large,  scatteretl  punc- 
tures ;dor8ulum  with  scattered  puncture.s,distinctly  impressed;  metatho- 
rax above  rather  strongly  imprest^ed  down  the  middle,  finely  and  ir- 
regularly striated,  the  metapleune  more  strongly  striated;  meso- 
pleune  sparsely  punctured;  tibi:e  and  tarsi  i-ather  strongly  spinose; 
abdomen  almost  impunctate;  pygidial  area  more  than  twice  longer 
than  it  is  broad  at  base  (it  is  broad  basally,  then  contracting  before 
middle  and  continuing  narrowly  to  the  anex).  Black;  abdomen 
entirely  red;  mandibles  medially  and  legs  testaceous:  teguhe, 
shoulder  tubercles  and  si)ot  at  top  ol  mesopleune,  white;  head  tho- 
rax and  legs  very  sparsely  clothed  with  pale  pul)escence;  wings  sulv 
hyaline,  marginal  cell  truncate;  stigma  yellow.      Ix;ngth  8 J -9  mm. 

$  . — Median  lobe  of  clyj)eus  produced  into  a  shnrj)  tooth  or  spur; 
first  joint  of  fiagellum  not  <)ne-<|uarter  longer  than  the  second  ;  dor- 
sulum anteriorly  rather  finely  and  closely  j)uncture<l,  on  the  jK)ster- 
ior  part  sparsely  so;  scutelhini  inij)ressed:  metathorax  above  evi- 
dently granulated,  depressed  before  apex,  the  metapleune  rugose:  in 
addition  to  the  white  markings  of  the  9  ,  then*  is  a  large  transverse 
mark  before  the  ocelli,  bast*  of  wings,  a  sj)ot  at  base  of  anterior  and 
middle  tibia?,  and  a  l)and  near  the  ajM?x  of  the  first  doi-sal  segment, 
which  is  sometimes  interrupted  medially,  white :  wings  subhya- 
line,  not  darker  apically.      I^uigth  7-1)  mm. 

Var.   $ , — No  white  markings  on  first  abdominal  segment. 

AVashington;  Vancouver;  Nevada;  Colorado.  The  variety  men- 
tioned above  may  prove  to  be  the  male  of  nrradicus. 


THE   ACAPEMV   OF  [U9S. 

11. — AitktQi  ballni  Crea. 

Aslaitt  Mia  Cr.,  ibid,  p.  VI,  J  . 
Aslatus  f-ellui  Koh].,  I.  c.  p.  447. 

S. — Median  lolie  of  otj-peus  obtuae,  or  truncate  at  tip;  front 
rugoee  ;  first  joint  tif  flagelluni  about  oue-quarter  longer  than  the 
second;  dorsiiluin  tiuelj'  oud  cloeeljr  puuctured,  particuLarlj'  tm- 
teriorly  ;  BcuIelUim  sligiitly  impreased  ;  metathorax  alx)ve  very  finely 
and  traneversely  striated,  tbe  uietapieuru:  coarsely  so,  the  poeterior 
iace  <]eeply  punctured.  Black :  alxiomeu,  tibiie  and  tarsi,  red  ; 
femora  testaceous ;  two  transverse,  small  spots  before  ocelli,  man- 
dibles medially,  (eguhe,  bsae  of  wings,  s|iot  l)efore  lej.'ulre  and 
Huother  at  base  of  fore  tibiie,  white;  bead  and  thorax  with  pale 
pul>escence  ;  winge  hyaline,  with  a  pale  fuscous  siwt,  which  includes 
the  marginal,  second  and  third  submarginal  cells  ;  marginal  cell 
truncate.     Length  7  mm. 

tiaa  Diego,  California. 

B.— Aiutni  euruleni  Civaa. 
Ai/Jla  fneru/fa  Cr..  ibid,  p,  IV.  $  , 
Astilus  caeriiUiis  Kolil,.  1.  c    p.  447. 

3 . — MtHliau  lobe  of  clypeuB  pro<luued  into  a  ehort  tuoth  or  spiUj 
pfiout  cloeely  puDctuied  througbout;  fint  joint  of  flagellum  not 

(]Uiirter  lontrer  than  flie   ?ecomI  :  dorsiiliim    cloaelv   |iunct(ired 

llic   iiii>i:-:iiil1    niri:i|ilturi'    riijrwe.      Kiilin-lv   ceruletHis  i  aijleiiiuc 

pulu-r-rrm-L.  ;    i,-.il:,.  (.■si^uvi.ii. ;   wiii-s   d;,rk    lu.c.ms  ;   m;Lri,'iii;il    veil 
UuuraW:   al"loi,i,.„  vciilj;dl_v   ^ll■..n),'U-    |.LiiicltJreil.       l^^iL-lh   S   mm. 

DIENOPLUS  gen,  uqv. 

S,mil;niii    lonn    lu    .I.-/.,/,,..-:    I„.i<i    ,iboi.t  ;is  lin>:ul   .ii^  the  llmrax; 

i:,,..-  ■„.- -.jn.s   <>/,,:,.■'   ;.,„:,//./  i„  l..lh  >.:n-^:  ..y^s  b.-ncdlh  reiich- 
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reaching  the  level  of  dorsulum;  shoulder  tubercles  separated  dis- 
tinctly from  the  tegulso;  anterior  wings  with  an  elongate- lajiceolate 
marginal  ceil,  which  has  no  appeiidiculationy  and  three  large  sub- 
marginal  cells,  the  second  of  which  is  narrowed  more  than  one- half 
to  the  top  and  receives  both  recurrent  nervures;  the  third  submar- 
ginal  cell  is  nearly  as  large  as  the  third  discoidal  and  scarcely  nar- 
rowed at  the  top;  stigma  tolerably  distinct,  more  so  in  the  $  ;  cubital 
vein  of  hind- wing  originates  beyond  the  aj)ex  of  the  submedian  cell; 
legs  tolerably  stout,  the  tibiie  and  tarsi  of  9  distinctly  spinose,  in  the 
$  scarcely  so;  middle  tibice  of  both  sexes  with  two  spurs;  anterior 
tarsi  of  9  have  a  well-developed  tarsal-conib,  which  is  entirely  ab- 
sent in  the  ^ ;  the  hind  femora  are  broadest  between  their  base  and 
middle;  claws  not  toothed;  metathorax  above  with  a  large,  distinct 
triangular  enclosure;  last  dorsal  segment  of  9  ,  >\'ith  a  distinct  pygi- 
dial  area,  the  i  also  with  a  pygidial  area,  which  is  much  less  de- 
veloped, 

Dienoplus  seems  to  connect  BoihynostHhus  more  closely  to  the 
Larrites,  being  intermediate  between  Astatus  and  that  genus,  a  fact 
which  tends  to  more  closely  unite  the  Larridte  with  the  Nyssonidce, 
Dienoplus  is,  however,  not  closely  related  to  either  Astatus  or 
Bothynostethiis, 

Dienoplus  piotifrons  n.  sp. 

9. — Anterior  margin  of  clypeus  slightly  but  broadly  incurved; 
front  finely  and  closely  punctured,  the  vertex  more  spai-sely  so;  be- 
hind each  hind  ocelli  there  is  a  deep  fovea;  first  joint  of  flagellum 
longer  than  the  second;  dorsulum  with  tolerably  strong  and  sparse 
punctures;  scutellum  not  impressed;  upj>er  surface  of  metathorax 
with  a  large,  triangular  enclosure,  and  at  the  base  with  short, 
radiating  striations,  metapleunt'  and  posterior  face  finely  striated; 
abdomen  finely  and  rather  sj>arsely  punctured;  py<ridial  area  with 
large,  sparse  punctures.  Black;  iihdonieu,  except  a  blotch  on  dor- 
sal segments  4  and  5,  red;  mandibles  medially  and  anterior  tarsi, 
reddish-testaceous;  scape  beneath,  inner  orbits  from  the  clyi)eus  to 
the  middle  of  front,  anterior  half*  of  clypeus  and  the  fore  tibiit?  in 
front,  yellow;  win<i:s  subhy aline.     I^ntrth  7^  mm. 

S» — Antenna?  as  long  as  head  and  thorax  to^rether,  the  first  joint 
of  flagellum  about  equal  to  the  second,  the  last  joint  as  long  as 
the  two   preceding  united;  fore    margin   of  scutellum  with  a  row  of 


rRorREnis'oa  ti 

Btrouir  toveif.  Black;  rlorsal  segioeats  1  and  3  and  veotrals  '1,  3 
iitid  4,  red;  inner  orliita  beluw  middle  of  front  bro&dly,  fiwe, 
clypeui^  entirely,  ^'cRjie  in  froat,  tbiir  unl^rior  tibiee  Id  front,  and  a 
«pot  near  the  liiise  uf  the  hind  tibin^,  yellow:  flugelluiD  beneatli 
fulvous.  Length  I)  mm. 
Btate  of  Washington. 


BOTHTNOBTETHUB  Kohl. 


1.  p,  SUTnf.  SVIII. 


Body  stout:  head  i\»  broud  as  the  thorax;  eyet  d'oenjimj  towni 
llie  vertex:  the  eyes  at  lite  bottom  towA  Hie  base  of  tiie  inandibhg, 
the  outer  margin  of  which  thr-re  is  jw>  emarginativn ;  clypeus  toler- 
ably Btout :  antenQR!  placed  clow  behind  the  clypeus,  the  distance 
i>etween  t!iem  being  ttnue  as  great  as  that  between  them  luid  the 
nearest  eye- margin,  and  ore  short  and  stout ;  ocelli  i-egularly  round, 
couvex,  placed  !n  a  Ion  triangle ;  top  of  pronotum  nearly  on  the 
same  level  nith  the  dorsuhiui,  its  lateral  angles  rounded  ;  shoulder- 
tubercles  not  reaching  to  the  tegulse  ;  whip  neuratiou  agreeing  very 
nearly  with  that  of  the  genus  Nyaaon;  Lbe  stjgtaa  is  much  Ut;ger, 
however,  and  the  bsBol  v«iQ  touches  a  little  beyond  the  apex  of  the 
meitiiiii  evil  iiu  rhp  di=ci>i-lal  vein,  «-hil=l   in  iit!  (he   kiinrt-n  <p^Hc-^  of 


^ 
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Bothynofltethm  diflUnotus  Fox. 
B.  distincius  Fox,  Entom.  News.  II,  p.  31.  9  ^  .  1891. 

9 . — Anterior  margin  of  clyi)eu8  bilobate  medially  and  armed 
laterally  with  at  least  two  strong  teeth ;  front  finely  but  not  very 
<jlo6ely  punctured;  vertex  more  sparsely  so  ;  flagellum  sul>clavate, 
the  first  joint  shorter  than  the  second,  which  joint  is  about  ecpial  to  the 
third  ;  dorsulum  punctured  about  like  the  front ;  scutellum  impressed; 
metathorax  above  with  a  broad  and  deep,  longitudinal  channel, 
which  is  connected,  or  nearly  so,  with  the  strong  depression  at  the 
base  of  posterior  face,  a  little  beyond  the  base  of  the  upper  surface  is 
a  strongly  foveolate,  curved  furrow,  which  extends  from  side  to  side, 
with  exception  of  these  furrows  the  up|)er  surface  of  metathorax  is 
smooth,  or  finely  punctured,  metapleunu  strongly  rugose  ;  abdomen 
indistinctly  punctured ;  pygidium  large,  rounded  at  tip.  Black ; 
line  on  prothorax  above,  tubercles,  postscutellum  and  spot  near  the 
base  of  four  posterior  tibiie,  whitish;  the  whole  insect  more  or  less  covered 
with  silvery  pubescence,  which  is  most  dense  on  head  in  front ;  ^^^ngs 
subhyaline,  apical  margins  broadly  fuscous ;  last  ventral  segment 
red.     Length  7-8  mm. 

**  $  . — More  slender  than  the  9  ,  the  anterior  margin  of  clyj)eus 
subtruncate,  or  slightly  sinuate  ;  the  anterior  tibiti?  in  front,  and  the 
tarsi  are  rufous;  pygidium  short,  obtuse  at  tip,  with  appressed  pubes- 
cence, otherwise  as  in  the  9  .     Length  .30  inch." 

New  Jersey  (July  and  August);  Montana.  With  exception  of 
being  smaller,  I  can  find  no  difference  worth  noting  in  the  Montana 
specimens. 


552  PROTEKDIHOS  OP  THE  ACADEMY  OF  [l^CS.  ' 

Tlie  following  anDual  reports  were  read  and  referred  to  the  Pub-   ' 
Hcadoii  Coraioitree: — 

REPORT  OF  THE  RECORDING  SECRETARY. 

Tile  ineetioga  of  the  Academy  during  the  past  twelve  months  have 
been  held  without  inl^nuieaion.  The  average  attendance  has  been 
forty-four,  fewer  occasions  of  special  interest  having  occurred  than 
during  the  preceding  year  when  the  aiti^ndauce  averaiied  sixty-four. 
Verhal  communications  of  more  or  less  inleresi  and  importance  were  i 
made  at  almost  even'  meeting,  among  the  spenkera  being  Messrs. 
Cope,  Chapman,  Ryder,  Wright,  Sharpies.  Goldsmith,  Rand,  Me-  ' 
Cook,  Willcox,  Leijley,  Wisiar,  Woolman,  Pilsbrj-,  Heilprin,  Roth- 
rock,  Holman,  Ivea,  Allen,  Pierce,  Dixon.  Zuill,  Holsteiu,  Mao- 
Farlaue,  Ball,  Sharp,  Morris,  Brinton,  A.  P.  Brown,  Moraell, 
Thomas.  Ford,  U.  C.  Smith.  Calvert,  Moeller,  A.  E.  Brown  and 
WingatP. 

Such  of  these   communications   as  have  been   reported  by  their   i 
authors  have  been  printed  in  the  Proceedings. 

Since  my  last  report  194  pages  of  the  Proceedinge  for  1892  and 
37ti  for  1893,  with  eleven  plat^    have  been  issued.     Seventy-two 
pagee  ot  an  elaborately  illustrated  memoir  on  tbe  Bond  Hounds  of  ] 
Floriil:.  l.v  Vhxu;,r<-  R.  yUi.rv  Ii:lvp  nhn  (,pp„  imtileii   as  the   lu-t 


Til 


■■v  shccls  will  n..t  hv 
.  vrWwb  will  be  pul>- 
riliiiiic  iu  oin.T^pijiienci.' 


In  :i.Mili.ii,  t.i  III,.  m:llI.T  i>Hir.!  at  ill.'  dive.'t  i-xpi-lisv  „t  rhu 
Ar:,d,  tuy,  tb.'CoiK'linl.i.J,';,!  Sr.'liiir.  \vA<  .■uiitiLllll'd  the  pul.liciUioLi 
..f>h.-  ■■Mainiiil  oj-  ro.K'holoL'v  •■  „f  uhirh  .'iWU  pagi>  and  SH  plnlw 
h:iv,  a[ii.,uri-.l  ~i,i,v  ,u^  \:\>l  iq".n.  Niiiiil>.'rs  ofllie  Eiitimioloirifal 
N.u.  nn.\  i,f  ilu-Ti'aii-a.'n.,i,>.irtlu'Anu'ri.'imEiilom..loL-icnlSo<"'iMy 
.'i„i.|-:h'ii,L:  7;;]   |.n-r-  :iii.i  '.']   |,lale- liiiv.' a|.|.c;im!  iiud.T  ll.c an-pi.'Js 

..llli.'   i:ii(.. |..-lru!  Srii^.M,  ill, I.  iM;ikinL:ui..|;ilof  l.^'*!  pages  and 

|;i:;  |.lai,...  ,Arl„^i^,.  ,.t    ill,'  i"M-|i.>ii-..l    III.'   i|uarl<,  .Imini^d    imnte^l 
Imu   iL  .1   M1    di..|riliiiu-.l      Thr  -taliMir-    ..r  ,lisiril.iili(in    ivniaiii    ili,- 
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Forty-nine  papers  have  been  presented  for  publication  as  follows : 
£dw.  D.  Cope  9,  Henry  C.  Chapman  M.  D.  4,  Samuel  N.  Rhoads 
3,  John  A.  Ryder  3,  R  Goldsmith  3,  Thomas  Meehan  3,  Ida  A. 
Keller  2,  J.  B.  Ellis  and  B.  M.  Everhardt  2,  V.  Sterki  2,  Abraham 
Meyer  2,  G.  F.  Wright  1,  Benjamin  Sharp  M.  D.  1,  Witmer  Stone 
1,  a  G.  Dixon  M.  D.  1,  Herman  Strecker  1,  Ralph  S.  Tarr  1,  Geo. 

A.  Rex  M.  D.  1,  W.  H.  Dall  1,  Henry  Skinner  M.  D.  1,  Clarence 

B.  Moore  1,  John  Gitford  1,  Philip  P.  Calvert  1,  A.  E.  Brown  1, 
J.  Percy  Moore  1,  William  J.  Fox  1  and  H.  A  Pilsbry  1.  Of 
these  38  have  been  accepted  for  publication  iu  the  Proceedings,  5 
for  publication  in  the  Journal,  three  have  been  withdrawn  by  the 
authors  and  3  remain  to  be  reported  on. 

Seventy-six  members  and  seventeen  correspondents  have  been 
elected.  The  deaths  of  sixteen  members  and  six  correspondents 
have  been  announced.  Three  members  have  resigned,  thus  leaving 
a  gain  of  fifty-seven  in  the  membership. 

The  death  of  Mr.  Isaac  C.  Martindale,  who  was  elected  Treasurer 
at  the  last  annual  meeting,  occurred  January  3d.  Mr.  Charles  P. 
Perot  was  elected  to  fill  the  office  the  17th  of  the  same  month.  The 
vacancies  thus  caused  in  the  Finance  Committee  and  the  Council 
(Mr.  Perot  becoming,  as  Treasurer,  a  Councillor  ex- officio)  were 
filled  by  the  election  of  Dr.  Geo.  H.  Horn  to  the  former,  January 
24,  and  Mr.  Thomas  A.  Robinson  to  the  latter,  January  31. 

Mr.  Jacob  Binder,  who  had  served  the  society  as  Curator  of  the 
William  S.  Vaux  collections  since  their  reception  by  the  Academy,  died 
after  a  lingering  illness  February  26th.  He  was  succeeded  as  Vaux 
Curator  by  Mr.  Wm.  W.  Jefieris  who  has  since  discharged  the 
duties  of  the  office  witli  a  devotion  to  its  interests  wliich  is  sufficiently 
indicated  by  the  statistics  of  his  annual  re|)ort. 

The  most  irapoi-tant  amendments  to  the  Hy-I^aws  made  during  the 
year  were  for  the  purpose  of  lessening  the  arduous  duties  of  the 
treasurer  by  placing  the  investments  of  the  Academy  in  the  charge 
of  a  Trust  Company.      The  coiise<juent  chan^^es  are  as  follows  : 

Chapter  III,  Art.  5.  The  words  "he  shall  collect  and  pay 
moneys"  were  stricken  out  and  the  words  **  he  shall  collect  the  mem- 
ber's dues  and  shall  f)ay  hills  and  other  approved  demands  by  draft 
upon  the  depository  "  were  substituted.  To  the  end  of  the  article 
was  added  *  *  The  Committee  on  Finance  may,  with  the  approval  of 

the  Council,  vest  the  custody   of  the   securities   belonging   to  the 
36 
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(ieneral  or  nny  special  fund  in  n  Trust  Coniimny  lo  keep  the  snme 
investoi  aol  reiiiveeted  sulijec-t  to  the  approval  of  the  Fiii&nce  Com- 
mittee and  in  the  name  of  the  Academy  and  to  collect  the  revenues 
therefrom  and  d«|)oeil  ibe  same  upon  interest  till  expended.  Such 
iiiraugenietit  shall  lie  made  hy  a  written  artitle  revocable  at  pleasnre 
of  the  Finance  C-onimittee  or  of  the  Council." 

Chapter  VI,  Art.  1.  The  word  "lawfur'  was  stricken  out  and 
the  words  "approved  bv  the  Finance  Committee"  wereaHded  after 
"eecuritiee."    A  like  amendment  was  made  lo  Chapter  VII.  Art.   I. 

Chapter  IX,  Art.  2.  For  tlie  words  a  '* semi-iuuuinl  "  ihp  wordf^ 
■■an  annual"  won  substituted  and  for  "five"  the  word  "l*-!!"  was 
BulHilituled.  the  wurds  "and  July  "  beinjt  stricken  iiiit. 

Chapter  II,  An.  4.  The  word  "annual "  wnaauliNtituledfur  '■  semi- 
annual" and  a  like  amendment  was  made  in  Chapl«r  IX,  Art.  6. 

On  faviimble  remnimeJidatJon  of  the  Council  au  otfer  from  Mr. 
Maxwell  Sommerville  of  C2.00Q  for  the  Academy's  interest  in  the 
American  reprint  of  the  Encyclopedia  Britannica  bequeathed  to  th« 
Academy  by  the  late  Mrs.  Sommerville,  wtu'  accepted. 

The  Academy  is  indebted  to  Mr&  C'lara  Jeaaup  Moore  for  the 
aura  of  85,000,  the  interest  derived  from  which  ia  to  be  used  for  the 
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opportUDity  to  have  this  large  accumulation  of  material  of  such  in- 
tereRt  Id  coDDection  with  the  history  of  the  society  classified  and 
arranged  by  him.  Although  the  work  has  not  been  entirely  com- 
pleted, the  material  is  now  in  such  order  as  to  be  available  for  con- 
sultation and  reference.  The  resulting  good  has  already  been  more 
than  once  manifested. 

The  Hayden  Memorial  medal  and  the  balance  of  the  interest  aris- 
ing from  the  endowment  fund  were  this  year  voted  to  Professor 
Thomas  Henry  Huxley,  LL.  D.,  F.  R.  S.  to  whom  they  have  been 
forwarded  with  an  expression  of  the  Academy's  hearty  endorsement 
of  the  action  of  iti»  awarding  C-ommittee.  This  is  the  fourth  award 
of  the  Hayden  memorial,  the  first  l)eing  to  Prof.  Janu«  Hall  of 
Albany  in  1890,  the  second  to  Prof.  Edw.  I).  Coi)e  of  Philadelphia, 
1891,  and  the  third  to  Prof.  Eduard  Suess  of  Vienna  in  1892. 

The  Delaware  Valley  Ornithological  Club  and  the  Geographical 
Club  have  held  their  meetings  throughout  the  year  in  the  Academy. 

These  facts  and  figures  it  is  In^lieved  prove  without  comment  that 
the  Academic  year  just  closed  has  been  pros{)erous  if  uneventful. 

Edw.  J.  Nolan, 

Recording  Secretary, 


REPORT  OF  THE  CORRESPONDING  SECRFfARY. 

The  Corresponding  Secretary  resj^ect fully  rejK)rt8  that  during  the 
year  commencing  December  1st,  1892,  he  has  received  from  ninety- 
two  societies,  museums,  etc. ,  one  hundred  and  fiily-four  notices  of 
the  receipt  of  the  publications  of  the  Aciideiny,  and  from  thirty- nine 
societies  and  editors,  forty-eight  notices*  of  the  forwarding  of  their  own 
publications  to  the  Academy  together  with  fifteen  applications  to  ex- 
change publications  for  ref)orts  and  asking  for  missing  numbers  of  the 
Academy's  publications.  Twenty  letters  on  various  subjects  have 
been  received  and  thirteen  written.  Fifteen  circulars  and  invitations 
to  the  Academy  to  particif)ate  in  congrcssc:^,  meetings  etc. ,  liave  l)een 
received  and  answered.  Two  notices  of  deaths  have  been  also  re- 
ceived. 

During  the  year  seventeen  corres|x)n<lents  have  l)een  elected  and 
notices  to  that  effect  have  been  sent.  The  deaths  of  nine  corresjwnd- 
ents  have  been  rejwrted.  Forty-seven  certificates  have  been  sent 
to  members  and  twelve  to  corresfwndents. 


PROCKBtilNOS  OF  TUK  At'AiiKMV  OV  [1^^. 

even  bumlred  and  eighty-two  acknowledgeiueuta  for  gifts  to ilir 
try  and  202  for  hi&m  to  the  oiuBeum  have  been  forwarded. 

Ketipectfully  siihn)itt«d, 

Bgnj.  Shakf, 
CorivsiJOiidiiiii  SecffMrj. 


REPORT  OF  THE  LIBRARIAN. 

During  the  past  yeiir  4,657  ndditiuns  have  Itceu  made  to  At 
library.  They  cousiFiti-iI  uf  4,  I^SpHtnphlets  and  parta  of  pcriiidieftU 
511  volumes,  12  tuajis  and  ti  phot<%rapha. 

They  were  derived  from  the  twilowicg  souroes  : — 

BoeietleB, , 

I.  V.  WUliariiBoii  Fund 

Editors, 

Authors,  .    .      .... 

WllKon  Fund 

U.  8.  Dept.  of  the  Interior, 

Charlt*  P.  Perot 

U.  S.  Dept.  of  Agriniiture, 
(J.  S.  Department  of  8Ute, . 
Pennsylvania  State  Library, 


12,110   ;  Oeologieal  Survey  of  Pemi- 

S7(]      George  B.  England,  . 
170      Man(.-beater  MUHeuni, 

Ueologiual  Survey  of  Artau- 


Geologlcal  Sun'ey  of  PurW- 

gal, 

Samuel  G.  Dixon,  M.  U., .  . 
Trueteea  uftheKHBt  Indiau 


Mu^ 


I,,' 


.'   1. 11 


Miriv-,    NvM 


1  Niil,   Mii.-i'iiiii. 
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Geological  Survey  of  Miune-  Geological  Survey  of  Indi- 

sota, 3         ana, 1 

Mrs.  Ella  P.  Vidal, 3  James  E.  Richardson,  ...  1 

Geological  Survey  of  Canada  3  Mrs.  Amelia  P.  Bergh,  .   .   .  1 

Beutham     Trustees,      Kew  Imperial  Observatory  of  Rio 

Garden, 3         Janeiro, 1 

They  were  distributed  to  the  several  sections  of  the  library  as 
follows: — 

Journals, 3,749      Medicine, 19 

Botany, 163      Chemistry, 15 

Geology, 133      Ornithology, 14 

General  Natural  History, .  .  91      Encyeloixidias, 18 

Anatomy  and  Physiology  .  54      Heri>etology, 11 

Entomology, oO      Bibliography, 9 

Anthropology, 37      Helminthoiogy, 7 

Conchology, 31       Ichthyology, 5 

Mineralogy, 28      Geography, 5 

Voyages  and  Travels  ....  27  Miscellaneous     government 

Physical  Science, 22  reports  and  other  publica- 

Agriculture, 21  tions  not  classified  ....  133 

Mammalogy, 20 

In  consequence  of  an  unusually  liberal  appropriation  for  binding 
I  have  been  enabled  to  place  the  library  in  a  much  better  condition 
than  it  has  been  for  the  last  twenty  years.  Six  hundred  and  ninety- 
one  volumes,  embracing  all  those  in  the  special  departments  of  the 
library  fit  for  and  needing  binding,  together  with  some  of  the  Amer- 
ican journals,  have  been  placed  in  pro|>er  condition  on  the  shelves. 
The  work  has  not,  however,  included  all  the  unbound  books  in  the 
portions  of  the  library  alluded  to,  complete  volumes  in  paper  covers, 
especially  if  seldom  consulted,  having  been  allowed  to  remain  as 
they  are,  in  the  hope  that  future  ii{)propriations  may  provide  for  them. 
More  than  twice  as  many  volumes  in  the  other  sections  of  the  de- 
partment of  journals  and  periodicals  remain  unlwund.  It  is  hof)ed, 
therefore,  that  a  like  lil)eral  provision  may  be  made  for  the  continu- 
ation and  completion  of  the  work  during  the  coming  year. 

While  the  library  is  more  fortunate  than  any  other  department 
of  the  Academy  in  having  the  income  of  the  I.  V.  Williamson  and 
the  Thomas  B.  Wilson  Funds  devoted  exclusively  to  its  increase,  it 
will  be  seen  by  the  report  of  the  treasurer  that  the  amount  thus  ap- 
propriated is  not  sufficient  to  meet  the  constantly  increasing  demands 
on  the  Library  Committee.    While  little  more  than  the  subscriptions 


t»  iudispensablejoumalH  and  the  purcliaee  of  bookaahsolul«ly  needn] 
by  our  studeotH  has  been  provided  for  during  the  paat  year,  yei  with 
tbe  exercise  of  Lhe  strictest  uojiiotny  the  amouut  derived  frnni  ihe 
library  funds  has  Iteeii  uverdrawu.  It  ia.  tberelbre,  evideDl  that  a 
lilieral  iocrease  in  the  pecuuiary  resources  of  the  library  is  neeilcd 
if  we  are  to  maintain  in  the  future  our  nieritei]  reputation  of  having 
the  Iwi^t  collection  of  scieutilic  works  in  America.  Three  tiroes  the 
Amount  noiv  at  our  dispoeal  could  readily  be  spent  annually  Mithout 
involving  the  slightest  waste  or  extra va^mnce. 

All  the  [xirtraiteof  presidentsand  benefactors  have  been  c-arefiilly 
examined  by  a  reliable  expert  since  luy  last  report.  They  have 
Ik«u  cleaned,  varnished  and,  wheu  nece»isan-,  as  wti«  tbe  cnae  in 
[teveral  iuBtances,  rebacked  with  canvat^.  The  appearance  t)f  this 
interextinpr  collection  of  painting  bas  thus  beeD  much  improved. 

We  are  indebted  to  Mre.  Ellen  M.  Carpenter  for  a  good  |X)rtrail 
Id  oil  nf  Mr.  Geo.  W.  Carpenter  by  whom  the  Academy  was  served 
most  efficieutly  as  Treasurer  for  ihirty-four  consecutive  yes^n^ 

An  interesting  oil  portrait  of  Mr.  Augustus  E.  Jeasup.thebenefiwat 
founder  of  tbe  Aowiemy'e  Jewaup  Fund,  has  been  received  from  his 
daughter  t/ln.  Bluomtield  H.  Moore,  to  whose  intelligent  lilternlity 
the  Academy  is  also  deeply  indebted.     The  paintinp  represents  Mr. 
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specimens  or  oollections  as  had  been  temporarily  removed  or  were 
stored  away  so  as  to  be  iDacce»<ible  to  the  student. 

As  a  result  most  of  the  collec<!tion8  are  now  in  an  excellent  8tate  of 
preservation. 

Lack  of  space  has  prevented  the  pro])er  f^ystematie  arrange- 
ment of  the  specimens  and  in  many  cases  ha.^  neceifsitateti  the  crowd- 
ing of  the  collections  to  a  de^rree  entirely  inconsistimt  with  their 
proper  display.  This  state  of  affairs  has  continually  l)een  an  obstacle 
in  the  way  of  the  work  of  the  Curators  tor  many  years  past,  but 
will  now  very  soon  be  remedied  by  the  o()ening  of  the  new  museum 
building  which  will  furnish  ample  space  for  the  pro|)er  display  of 
the  various  collections. 

During  the  past  year,  although  no  general  rearrangement  of  the 
collections  was  po»«ible,  a  slight  change  has  lK>en  made  in  the  ix)si- 
tion  of  some  of  the  cases  on  the  lower  floor  of  the  museum  and  bv  this 
means  many  of  the  S|)eci mens  have  been  displayed  to  much  better 
advantage. 

The  collection  of  fossil  fishes  has  been  removal  from  the  upright 
cases  and  a  series  of  typical  s{)ecimens  displayed  in  the  flat  table 
cases,  while  the  remainder  have  been  arranged  iu  glass-covered 
drawers  immediately  l)eneath,  where  they  are  readily  accessible  for 
study. 

By  this  arrangement  two  large  upright  cases  have  been  made 
available  for  the  display  of  the  additions  to  the  mounted  collection 
of  mammals.  A  handsome  case  presented  by  the  Women's  Silk 
Culture  Association  has  been  used  for  the  same  [)ur|x>se. 

A  great  deal  of  imj)ortant  work  has  been  accomplished  in  the  or- 
nithological department  during  the  year.  Almost  the  entire 
mouute<l  collection  of  water  birds,  numbering  about  2,000  specimens, 
has  been  thoroughly  gone  over  and  all  desirable  s|)ecimens  re- 
mounted and  renovated,  while  many  of  the  duplicates  and  un- 
sightly specimens  have  been  uinnounted  and  arranged  in  drawers 
with  the  studv  series  of  skins. 

This  work  has  innnensely  improved  the  ap|K'arance  of  the  col- 
lection and  will  ensure  the  pn'servation  of  the  >|H*cimens  for  numy 
vears  to  come. 

A  more  detailed  account  of  the  work  in  this  department  will  l>e 
found  in  the  rej)ort  of  the  Ornithological  Section. 

Mr.  McCadden,  the  taxidermist  of  the   Academv,   in  achlition  to 
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bis  work  iu  remounting;  tK^  iirnitholc^icAl  collection,  has  prepured 
ami  moiintetl  upwards  of  flO  birds,  m&inmatB  aod  oeleological  a 
mens  received   duriu);;  the  y 
of  these  departmeotfi. 

Several  hundred  jars  of  i 
in  the  cellar  have  been  e: 
proper  places  i; 


,  thereby  a<lding  greatly  to  the  valw 

iptiles  and  fishes  which  had  l)eeti  stored 
aniiiied,  rela1>eled  and  placed  ia    their 
,    and  a  number  ol  osteolt^oal    speci- 
mens which  had  been  removed  fi'om  their  cases  have  been  resturml 

The  greater  part  of  the  Peunsylvania  State  Geolo^cal  Survey  ail- 
lection,  wliich  has  l>eeu  stored  awny  iji  boxes  ever  since  its  pr(«entn- 
tiou  to  the  Acatie[uy,  baa  Imcii  unpacked  and  placed  in  drawers  in  ihe 
new  caeca  which  were  pn)cured  for  the  conuecling  niusenm  over  the 
lecture  hall.  For  the  present  these  specimens  have  been  arraoged 
according  to  the  State  Survey  Ibt, 

This  work  is  of  great  importfuice  as  it  renders  this  valuable  col- 
lection, which  it  has  hitherto  been  impossihle  to  consult,  readily 
accessible  to  the  student. 

Early  in  the  year  a  series  of  uuiforra  catalogues  were  procured  hy 
the  Curators  and  the  attempt  made  to  form  a  systematic  catalogae  of 
all  the  departments  of  the  mnsouni,  mmething  that  has  hitherto  only 
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Besides  copying  the  old  catalogue,  work  has  been  begun  on  a  cata- 
logue of  the  general  collection  of  minerals.  Considerable  progress 
has  been  made  with  the  ornithological  catalogue  which  was  begun 
several  years  ago. 

In  connection  with  our  present  catalogues  a  new  system  of  labels 
has  been  adopted,  each  bearing  the  Academy's  name  and  the 
catalogue  number  of  the  specimen.  This  is  of  especial  importance 
when  specimens  are  loaned  for  study  as  it  prevents  their  los.s  or  con- 
fusion. 

The  collections  of  birds  and  mammals  have  also  been  carefully  ex- 
amined and  the  cases  provided  with  msecticides. 

The  additions  to  the  various  departments  of  the  museum  during 
the  year  have  been  especially  noteworthy. 

The  most  extensive  collection  received  wa.s  the  entire  private 
museum  of  the  late  George  W.  Carpenter,  presented  by  his  widow. 
This  included  an  extensive  seritjs  of  minerals  and  mounted  birds. 
Among  the  latter  may  be  mentioned  a  specimen  of  the  extinct  Labra- 
dor duck.  A  collection  of  moliusca  and  many  archaeological  and 
anatomical  specimens  were  included  in  the  gift. 

The  collection  of  Indian  remains,  pottery  and  implements  from  the 
mounds  of  Volusia  County,  Florida,  generously  presented  by  Mr. 
Clarence  B.  Moore,  is  of  exceptional  interest,  being  largely  unique. 
This  collection  has  been  lalx^led  and  arranged  by  Mr.  Moore  and  his 
assistants  in  cases  in  the  new  room  over  the  lecture  hall,  which  has 
been  open  to  the  public  since  8epteinb<;r  1st. 

Another  valuable  accession  was  a  fine  series  of  crania  of  ancient 
Hawaiians  presented  by  Dr.  C.  Newlin  Pierce. 

Many  important  additions  to  the  collection  of  mammals,  l)irda  and 
reptiles  have  been  received  from  the  Zoological  Society  of  Philadelphia 
serving  to  render  these  departments  more  nearly  complete.  Foremost 
among  these  may  be  mentioned  fiiiey[)ecinieusof  Burehell'sand  Chaj>- 
man's  zebras.  The  Liberian  C'onnnissioners  to  the  C-ohimbian  Exposi- 
tion have  contributed  a  tine  specimen  of  the  rare  Liberian  hippo- 
potamus, which  has  been  mounted  by  the  Academy's  taxidermist. 
The  Delaware  Valley  Ornithological  Club  has  continued  to  add 
to  the  collection  of  local  birds  and  nests  which  it  presented  some 
years  ago. 

The  liberality  of  friends  of  the  Academy  has  enabled  the  Curators 
to  acquire  by  purchase  several  valuable  collections.      Among   these 
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are  the  Rhuada  collection  of  British  Columbian  bir<]&  wimpriaiiig 
ahouT  1.000  specimens,  an  important  coUeccioD  of  birds  anil 
niainmnlfl  from  southern  Californin  made  by  R.  B.  Herrun.  and  thft 
Morelet  collection  of  mollusca. 

Through  ihe  aid  of  friends  of  iJie  Academy,  Pnifesfur  E,  D. 
Cope  WU8  al»o  enabled,  in  compaoy  with  Dr.  A.  P.  Urown,  t«>  varrj 
ou  exploratiouB  in  the  foa-nl  beds  of  Dakota  and  KaiiMs  during  the 
Enmmer.  He  hroiiglil  back  many  vnliml>le  a|)e<'.imfna  wliioh  will 
greatly  eoricli  the  deparimenl  <j1  vertebrate  paltHmiolugy,  Tli««e 
specinieDs  will  be  placed  in  the  museum  as  iiiiun  as  they  can  he  pn)p> 
eriy  mounted. 

Aa  heretofore,  the  Academy's  muwum  has  furnished  aid  to  hhuit 
students  and  BpedaliBts.  Besides  thoi«  who  have  consulted  the 
collection?,  specimens  have  lieeu  liinuod  during  the  year  ti>  Dr.  C 
Hnrt  Merrinm,  Dr.  J.  A.  Allen.  Dr.  Harrison  Allen,  Mr.  William 
Brewster.  Dr.  L.  Stejneger,  Mr.  G.  D.  Harris  and  Professor  \V.  B. 
Clarke. 

(!«rtain  coltectioas  which  are  not  arranged  in  the  museum 
proper  have,  as  in  former  years,  been  under  the  charge  of  special 
conservators  and  to  these  the  Curators  de)<ire  to  express  their  tbaoks 
— to  Mr.  John  H.  Redfield,  Conservatiir  of  (he  Herlmrium:  Mr. 
\V.  \V.  J.ll^vii.,  (■Mi-i,r.M-  "f  !!»■  V;,ux  Cullrrlir,,!-,  riii.l  Dr.  Ilviuy 
SkiiiiuT.  CmisiTvaiur  .if  ihr    V.i<u> l-.t^i.-iil  Snir,,,.       Ii,-p,>rr-  r.ii  rlir 


I 
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il    armo-.'im'nl    aii.l    hibvlin 
.  M<..^r>.    Wnoltlll.ll.  Srbiih/. 
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REPORT  OF  THE  BIOLOGICAL  AND  MICROSCOPICAL 

SECTION. 

This  Section  during  the  year  1893,  has  held  nine  meetings  ex- 
clusive of  those  held  in  conjunction  with  the  Academy. 

Four  new  members  have  been  elected  and  two  contributors  have 
been  added  to  the  list.  One  member  and  one  contributor  have 
resigned. 

Interesting  communications  have  been  made  by  Messrs.  Ryder, 
Rex,  Sharp,  Anders,  Brown  and  Rothermel. 

The  oflBcers  for  the  ensuing  year  are  :  — 

Directory  .  .  .  A.  P.  Brown. 

Vice  Director,  .....  John  C.  Wilson. 

Recorder, M.  V.  Ball,  M.  D. 

Treasurer,         .....  Chas.  P.  Perot. 

Corresponding  Secretary,     .  .  .  John  G.  Rothermel. 

Conservator,      .....  Geo.  A.  Rex,  M.  D. 

Respectfully  submitted, 

Harold  Wingate, 

Recorder. 


REPORT   OF   THE  CONSERVATOR   OF  THE   CONCHO- 

LOGICAL  SECTION. 

During  the  year  since  the  last  annual  meetiii<i:  of  the  Conchologi- 
cal  Section  the  museum  has  been  increased  bv  nianv  valuable  acces- 
sions.  The  number  of  species  now  to  the  collection,  and  of  species  new 
to  science  has  been  unusually  ^reat.  The  series  of  niollusks  preserved 
in  alcohol  has  been  augmented  by  a  greater  nunibor  of  species  than 
any  previous  year  for  probably  over  a  decade.  Accessions  have  hoen 
received  during  the  year  from  56  persons,  a  list  of  whom  is  included 
in  the  additions  to  the  niuscutn. 

The  total  number  of  trays  added  is  1,()50.  About  'M)0  of  these 
having  been  acquired  by  purchase,  an  e<|Ual  number  by  exchange, 
and  the  remainder  by  gift  to  the  Academy  or  the  Section.  These 
do  not  include  a  collection  of  over  1,800  sf)ecie8  of  tertiary  fossils 
obtained  from  M.  Cossmann  of  Paris  in  exchange  for  volumes 
of  the  Manual  of  Conchology,  whi(»h,  with  the  addition  of  a  col- 
lection of  fossil  Helices  received   from   Dr.    Penecke  of  Germany, 
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raises  the  miiiilwr  ro  a  total  of  over  3,000  trays  received  and  adm'*' 
istered  U[)on  l)y  llie  Cuiiservator  during  the  ye&r. 

Several  dccesaioua  of  special  value  to  our  collectiou   may  be  t**'^' 
lioiied.    the  i-oUections  receive.1  from  the  Peary    Relief  Expedit-"^ 
from  Dr.  J.  C.  Cox,  aud  that  purchased  from  the  Morelet  coll**^^^''^ 
being  the  mo^l  iiuportant. 

The  first  of  these,  for  whicli  we  are  indebted  to  I'rgf.  An^^*^' 
Hoilpriu,  leader  of  the  Peary  Keliei  Expedition,  adds  a  conaidera  -^ 
uumber  of  Arctic  forms  first  described  by  Friele,  Sars  and  othe*^^^.' 
which  could  hardly  have  l)een  obtaioed  from  luiy  other  source.  T.  " 
ooUecCioi],  together  with  that  made  by  the  West  Grceuland  Expet^""^*^' 
tion  iif  1891,  gives  us  an  excellent  rejireBentatiou  of  the  Greeula*--* 
niariue  fauna. 

The  portion  of  the  collection  of  the  late  Arthur  Morelet  of  Dijo.^'-^^' 
France,  which  was  obtained  by  u8  includes  over  250  8|)ecieB  of  land  att^*" 
fresh- water  ahells,  mainly  of  Africa.  ludia  and  South  America,  i^^^^^ 
they  are  all  new  to  the  collecliou,  and  atwtmpanied  by  reliable  dal;^^*" 
the  great  value  of  the  seriea  will  be  apparent.  The  additions  to  ou  ^^^ 
tsollectiou  of  Helices  are  especially  uotable,  taany  rare  and  lon^^-'*'' 
■.needed  epedea  being  secured.  ' 

rir.  .T.  r.  Coy  of  Sv.lrioy,  \.  fJ.  W.dfs  ,\ii?lralin.  li^s  willii*^ 
greiil  lili.Talilv  i,i;l<I.-  iwi,  .l..ii;iTii.ii.-  b>  llu^  Ariidemv.  The  fii->l,  re-  ^ 
n-Wr.<[  Ihrou-l,  ih,-  Tn.;.sur<T   ..i    llie 
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ooDfliderable,  several  correspondeDts  of  the  Couservator  having  cou- 
tributed. 

The  work  in  the  museum  during  the  year  has  been  limited  to  the 
proper  placing  of  the  new  material  received, — no  small  task  in  view 
of  the  crowded  condition  of  our  eases.  A  few  small  groups  have 
l>een  rearranged,  and  the  terrestrial  operculates  and  American  Hel- 
ices have  been  placed  in  shallow  trays  in  drawers. 

The  great  number  of  species  and  types  cx^ntained  in  the  collection 
of  the  Academy  imposes  a  large  amount  of  correspondence  upon  the 
Conservator,  and  no  little  time  is  consumed  in  the  comparison  of 
specimens  for  correspondents.  This  labor  is  amply  repaid,  however, 
by  the  large  mass  of  new  material  which  it  secures  us,  and  which 
could  be  obtained  by  no  other  means. 

Resj^ectfully  submitted, 

H.    A.  PiLSBRY, 

Conservator, 


REPORT  OF  THE  ENTOMOLOGICAL  SECTION. 

During  the  year  about  to  close  ten  meetings  of  the  Section  have 
been  held  and  they  were  well  attended,  considering  the  number  of 
its  members  and  asvsociates.  One  member  has  died  and  two  mem- 
bers and  three  associates  have  been  elected.  Many  specimens  have 
been  added  to  the  collection  in  the  wav  of  donations  from  members 
and  others  and  through  **The  Entomological  News"  in  excliange  for 
names.  The  collections  are  in  fairly  good  condition  considering  the 
unsafe  cases  they  are  kept  in  at  present  and  the  insufficient  amount 
of  room  at  our  disposal.  Three  hundred  and  fifty  entries  of 
additions  to  the  library  have  been  made  in  the  donation  book  to  date. 
A  large  part  of  these  publications  cannot  be  arranged  in  the 
library  and  are  laid  away  in  piles.  This  is  on  account  of  the  meagre 
amount  of  library  space,  the  library  some  time  ago  having  outgrown 
its  present  quarters.  '* The  Entomological  News,"  a  journal  pub- 
lished by  the  Section  and  the  American  Entomological  Society 
devoted  to  insect  life,  has  appeared  regularly  and  has  been  emin- 
ently successful.  Volume  four  has  been  completed,  with  three 
hundred  and  forty-four  pages  and  fifteen  full  page  plates  and 
numerous  cuts.  The  journal  will  be  continued,  the  number  for 
January,  1894,  being  in  the  hands  of  the  |)rinter. 
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At  the  last  meeting  the  following  gentleinen  were  elected  to  sen 
ne  officers  for  ihi^  coming  year: — 

Diretior.  ....  George  II.  Horn,  M.  D. 

Vire-DirerUir Clmrle?  S.  Wellee. 

Treaturer.         ....  Ezra  T.  Cresson. 

ConKrvnlw,      ....  Heurv  Skiuoer,  M.  D. 

Hciwder.  ,  .  ,  ,  Henry  Skinner,  M.  D. 

ijaiuea  H.    Ridings. 
C'harlea  W.  Johnson. 


Publicniiou    CommiUee, 


HEPOKT  OF  THE  BOTANICAL  SECTION. 

The  Vice-Dirw^tor  of  the  Botanical  Section  respectfully  repiirta 
that  the  general  pn»8[>erily  nowd  iu  othtr  years  still  continue:;, 
thoii^rh  the  work  nf  the  Conservator  is  wrioualy  hampered  by  rensuu 
of  ihe  crowiiiwl  cimditiou  of  the  Herbarium  shelves. 

Meetinfts  have  been  regularly  held  except  during  the  Summer 
fiK^fia.  Dis('U8»ioiis  ou  mutters  of  Iratanical  interest  have  beoii  fre- 
<|ueui,  and  two  origina)  papers  of  value  to  genera]  science  ou  the 
Iwtiiuy  of  the  Pear)'  Expeditious  aud  re«eareheg  relative  to  the 
Jelly  jrlnnds  of  Brasenia  peltata,  have  been  ai?vept«d  for  [>ubli- 
CKtioa  in  the  Frooeedinga  of  the  Academj.  ^H 

Donations  to  the  HcrbBriiim  have  been  liberal:  reaching  the 
thiTiLiiiil«-rof'J,:>'.lit  -|i.>fif.-:  L\:;44  w,.,-,.  ,>r  iLiwi-rhi-  i>hiut^  iirid  ti-rup. 

■  ifwlli.-h    .YM,    ^,,Tf    lU-W    l,M,lllT..n.Ttln,l- 

The  STiinii  is  IV,.,.   IVoii,    a,l>i,    Tlic  i.lHivrs  fh^ied    for  th..  .-n- 


I>i 


\V.  S.W.I!iis<'liciil.er£rer.SI.  1). 
'rhouin,-  Meelmu. 
J.jIiu  II.   Kedfifld. 
Chiirlc^  S'hiiHer.  M.  I). 
Sfiv:ir<Unii   l!r„«n. 


Tim 


i.vsi   Mk 


oKT  or  Tin-:  >nNi;i;,\i.(n;icAi,  AMKiEcuxiicAi. 

SKCl-K.N. 
■fi'u,-.-  .Mihf  S,vii,,ii  luivr  l>,TU  li.'la  ill  :lR-AiL'iiil,-iny    re-iilarly 
L'  III.-  vcar  rMviil  in    ilir   hi .■!■   itii.l    ill    Sv|>le]iilM.T   and  (.)c- 
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The  attendance  has  not  been  large,  but  considerable  interest  has 
been  manifested  and  communications  of  value  have  been  made. 

The  Section  has  labored  under  the  disadvantage  that  very  few  of 
the  present  members  of  the  Academy  are  sufficiently  interested  in 
the  study  of  mineralogy  and  geology  to  become  members  of  the 
Section  or  to  take  an  interest  in  its  meetings. 

The  officers  elected  at  the  annual  meeting  are  as  follows: 

Director,      .....         Theo.  D.   Raud. 

Vice- Director,       ....  W.  W.  Jefferis. 

Treasurer,  ....  John  Ford. 

Conservator,  .         .  .  .  \V.  W.  Jefferis. 

Corresponding  Secretary  and  Recorder,     Charles  Schaffer,  M.  D. 

Til  EG.  D.  Rand, 

Director, 


REPORT  OF  THE  ORNITHOLOGICAL  SECTION. 

A  great  deal  of  important  work  has  been  accomplished  during  the 
past  year  in  the  ornithological  department  of  the  museum. 

The  renovation  of  the  collection  has  been  continued  in  the  man- 
ner stated  in  the  previous  reports  of  the  Section  but  a 
much  greater  advance  has  been  made  in  the  work  owing  to  the  fact 
that  during  the  spring  and  summer  the  taxidermist,  Mr.  McCadden, 
was  enabled  to  devote  all  his  time  to  this  department. 

In  all  2,214  mounted  specimens,  comprising  all  of  the  water  birds 
with  the  exception  of  the  snipes,  plovers  and  storks,  have  been  care- 
fully examined  and  the  best  specimens  remounted  on  walnut  or 
stained  stands.  The  unsightly  specimens  and  duplicates  unnecessary 
for  display  have  been  labeled  and  stored  in  cases  of  drawers. 

The  vast  improvement  in  the  appearance  of  the  exhibition  cases 
afler  the  specimens  have  been  remounted  is  at  once  apparent  to  any- 
one visiting  the  gallery. 

All  the  information  contained  upon  the  old  stands  has  been  care- 
fully preserved  and  all  the  S|)ecimen8  have  l)een  numbered  and 
catalogued. 

The  study  collection  of  skins  remains  in  an  excellent  condition  and 
has  been  rearranged  during  the  year  in  air-tight  tin  cases  especially 
provided  for  it     All  the  accessions  to  this  collection,  numbering 
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1.409  akins,  have  lieen  Inbeled  and  catalogued.  For  tlits  work 
the  CociBervntor  is  largely  iiidebted  lo  Mr.  Howard  Y.  Penuell. 

The  additions  to  the  ornithoiofHcal  ooliection  during  the  year 
have  )H?eu  noteworthy.  The  Rhoadscoliectioii  of  British  Columhiau 
birds.  numl>enng  about  1,100  whidi  wee  geDeroualy  pur- 
chased by  friends  of  the  Academy,  is  of  especial  importance  as  it 
comprises  large  series  of  specimens  from  a  region  hitherto  uurepru>- 
ented  in  the  museum.  Through  the  lilierality  of  friends  of  the  in- 
stitution the  Section  was  enabled  to  have  an  experienced  collector, 
Mr.  R.  B.  Herrou,  in  ihe  field  tor  a  short  time  in  the  vicinity  of 
San  Bernardino,  Southern  (.^lifoniia,  and  many  valuable  specimens 
of  species  heretofore  wanting  or  very  poorly  reprceen led  in  the  col- 
lection were  obtained. 

The  collection  of  mounted  birds  of  the  late  George  "W.  Carpenter 
is  also  a  very  valuable  acquisition,  containing  examples  ot'  roauy 
rare  species,  the  moat  important  of  which  is  an  adult  male  epeci- 
ineD  of  the  extinct  Xiabrador  duck. 

The  Delaware  Valley  Ornithological  Club  has  also  added  man^ 
very  instructive  groups  of  native  birds  with  their  nesla  and  eggs,  M 
the  already  large  collecdou  presented  during  previous  years. 
This  ia  nov  one  of  the  most  attractive  exhibits  in  the  museum. 

.\(   the   .ititutnl  nK^i^riiiL- of  lb..  Po-tif>ti  lii-M  Prninlur  18.  ]mi 


()[  i:ssiii:     DK     INVKUTEliKATE 
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irl'ul. ■..III. .]-.-)  iv-|H.>'itiiil.vr<.i«)riMhai. 
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were  accompanied  by  lantern  demonstrations.  The  field  excur- 
sions continue  to  attract  the  general  attention  of  the  students,  and 
it  is  plainly  visible  that  they  exert  a  marked  influence  upon  the  zeal 
and  energy  with  which  the  subject  of  geological  investigation  is 
prosecuted.  The  quality  of  independent  observation  is  by  this 
means  readily  acquired,  and  with  it  is  deveIo])ed  the  healthy  spirit 
of  original  research.  Especially  successful  have  bet^n  the  efforts  of 
the  students  in  fossil-collecting,  and  to  them  the  paleontology  of 
New  Jersey  is  largely  indebted  for  work  already  accomplished. 

The  condition  of  the  paleontologicul  department  of  the  Academy 
remains  much  as  it  has  been.  No  relief  has  vet  l)een  afforded 
to  the  crowded  condition  of  the  collections,  but  the  near  com- 
pletion of  the  annex  to  the  main  building  brings  with  it  the 
hope  of  an  early  betterment.  Durintr  the  year,  under  the  sui)er- 
vision  of  the  Curators,  a  portion  of  the  State  collection  illustrating 
the  Second  Geological  Survey  of  Pennsylvania  has  l)een  removed 
from  the  l)oxes  in  which  the  collection  has  hitherto  remained  packe<l, 
and  placed  in  drawers  especially  provide<l  for  it.  No  proper  ar- 
rangement of  these  specimens  is,  however,  lu^  yet  |)ossil)le.  Indeed, 
any  attempt  to  rearrange  and  re-classify  would  be  un- 
desirable in  the  present  condition  of  lack  of  room.  Your  Con- 
servator regret*  that,  mainly  owing  to  an  affection  of  his  eyes  which 
continued  throughout  the  greater  part  of  the  year,  he  has  not  hveu 
able  to  give  that  general  attention  to  the  collections  under  his  charge 
which  he  should  have  desired. 

There  have  been  numerous  accessions  to  the  collections  during  the 
year,  among  which, {)erhaps  most  prominently, may  he  nicntiont^d  ex- 
tensive series  of  Tertiary  and  Post- Tertiary  fossils  presented  by  Mr. 
Jow?ph  Willcox  and  Mr.  Clarence  B.  Moore.  In  this  connection 
not  inappro|)riately  reference  mi<jr!^t  be  made  to  the  collection  of 
Cretaceou«?  and  Miocene  leaves  obtained  hv  the  Pearv  Relief  Kxix*- 
dition  at  the  famous  fossil-bearing  locality  of  Atanckenlhik,  (Jreen- 
land.      The  sj)ecimens  are  contained  in  sixty-tive  trays. 

Specimens  for  study  have  heen  loaned  to  (Jilhcrt  I).  Harris  of 
Washington;  \V.  H.  Clarke  of  Haltimore;  C.  H.  Simpson  of  Al- 
bany, and  W.  H.  ('unnnins  of  Austin,  Texas. 

Res|K'ct fully  submitted, 

An(;i:lo  Hkilphin, 
I^ojessor  of  Inverttbntip  PaleoHto/oyi/. 
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REPORT  OF  THE  PROFESSOR  OF    ETHNOUXJY    AND 
ARCHAEOLOGY. 

I  have  to  report  Ihat  tJtiring  the  early  months  of  lHfl;j  s  eerie?  at  I 
fret!  Ipctiires  wae  "lelivi-red  by  me  itn  ethnology,  m  the  lecture  mom  ] 
of  the  Anademy,  They  were  well  Kitendefl.  und  a  eominenclalile  i 
ilearee  ot  intereat  wan  excited  among  those  who  were  present. 

Hiiggeslioiia  have  lieen  made  looking  toward  eliiK  iiiatriii-tioii  iti  thi* 
hranch  wheu  auitable  accommodatiou  nill  In-  rtwuiy  in  the  new  build- 
inK'  The  subjfi'l  of  phyxii'al  nnthro|i(il(igy,  a  hraiith  partteiilnrly 
a  the  piir|H)se  and  cnllecliimt-  uf  th*!  Aenderay,  hat^  attnicied 
'idernble  Ktleiitioii,  luid  it  is  possible  tluti  a  Seciiori  niny  Ik-  loniicd 
>n<:  the  niemhera  for  ile  eperial  flludy. 
I  hnve  the  bonur  to  reniain. 

Very  reeptjett'iilly. 

D.  G.  Brintok,  M.  D.. 
Profinmr  of  Kthwilo-jxi anii  ArrJitrolo'jt/. 


REPORT   OF   THE 


PROFESSOR    OF 
TEfiRATA. 


LOWER    INVER. 


I 


I    -non     \..- 
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REPORT   OF  THE   PROFESSOR   OF   HISTOLOGY  AND 

MICROSCOPIC  TECHNOLOGY. 

I  b^  to  report  that  the  work  done  a><  Professor  of  Histology 
and  Microfloopic  Technology  during  the  year  1893  has  embraced 
the  study  of  the  life  history  of  the  tul)ercle  bacillus,  the  thera- 
peutic effect  of  its  products,  the  life  history  of  Actinomyces  with  par- 
ticular attention  to  the  morphological  changes  produced  by  dif- 
ferent food  stuffs,  a  ciirefiil  study  of  the  blocxi  from  four  cases  of 
B^ri-Beri  and  microscopic  work  on  slides  of  the  bacillus  of  leprosy 
which  I  prepared  directly  from  lei)ers.  Verbal  communications  have 
been  made  to  the  Academy  on  Actinomyces  and  B^ri-Beri. 

Re8|xjctfully, 
Sami'kl  G.  Dixon. 
I^of.  oj  Hut.  mid  Microiicopic   Terlniology. 


REPORT  OF   THE   CURATOR    OF  THE  WM.   S.   VAUX 

C:OLLECTIONS. 

The  Curator  of  the  William  8.  Vaux  Collections  res|)ectfully  re- 
ports that  they  are  in  good  condition.  Sin<»e  the  last  re- 
port, made  to  the  Academy  in  1890,  1»S4  s|)€*cimensjiave  l)een  added 
to  the  cabinet  of  minerals  at  a  cost  of  8645.05.  A  luiniber  of  these 
are  unusually  fine  specimens  of  rare  s|>ecie>. 

Since  the  death  of  the  late  Curator,  Mr.  Jacob  Hinder,  I  have 
added  to  the  mineral  collection  from  Nov.  2,  \H92  to  the  |)rosent 
date  Dec.  15,  291  s|)ecimens  at  a  cost  of  »S1.411.7"). 

The  numl)er  of  specimens  in  the  cnllt'cti«>n  n.^  re|>orte(l  by  Mr- 
Binder  Nov.  80,  1890wius7,02><.  He  afterwards  added  VU  to  Aujjj. 
18,  1892  and  since  that  time  I  have  added  291,  makinir  a  total  of 
7,450. 

No  additions  have  been  made  to  the  archeolo^ical  enlleetion  since 
1885  and  the  number  of  specimens  remains  the  same  as  then  ie|H)rted, 
2,940. 

Respectfully  submitted  by 

Wm.  H.  Jkffkris, 

Curator. 
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Tlie  plpction  .it  Offippi*. 

(_\lllU 

rillorB  and  Members  of  the  VmtuiOi 

Commi»*>e,  U»  nervi^  Jiiriiij;    IH 

!)4,  WHS  lieia  wil.li  tlie  t'ollowiiii:  re- 

suit:— 

PrtHifUui.      . 

Isimo  J.  W'islnr. 

Vi'^IWfiHeiitf,     . 

Thomas'  Mw hau. 

Rev.  HenrvT.  McOu.k.  D.P. 

Heoordinr/  Sficrrtary, 

Edwani  J.'Nolan.  M.D. 

Benjamin  Sharp,  M.  P. 

Trfwmrcr.    . 

fhas.  P.  Perot. 

Ubrannu,    - 

Kiward.I.  Nolan.  M.D. 

W.  S.  W.  RiiMhenherKer.M.D. 
HenrvC.  Chapmnn.  M.P. 
Samuel  0.  Dix..n,  M.D. 
Arthur  Er«iii  Bn»mi. 

OiMMiUom      to      iriiv 

'/..v.- 

year».        . 

Thoiuas  A.  Kohiiisoii. 
John  H.  Redfiel.t. 
CharleB  Morris. 
Harold  "Wingate. 

^^^^H 'iFin'imv'  Conxmitlfe. 

Charles  MorriB, 

rharlf*  E.  Smith. 

1-1.1.    WiIIkmm    II     .I..X...     \!.      I.:    .1     <■.!-. [1.   -iirn.irl    !■■.    II. ,!>!,.,,. 

Al- -.^Mi.l,  1-  r    |[:,i-M-     U.:,,-].-    IImL...     K.lv.:M-.i    >.    ^.l^■kl,.^.  Jr.  . 
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February  28. — Charles  M.  Thomas,  M.  D.,  Walter  Erbeu, 
Wanier  J.  Banes,  Henry  Erbeii,  Joseph  Sailor,  M.  D.,  H.  Frank 
Moore,  William  H.  8<()tt,  Henry  L.  Taggart,  Edward  C.  Kirk, 
Ernest  La  Place,  M.  D..  Harold  H.  Kynett,  M,  D. 

March  ^8. — Henry  Winsor,  Samuel  R.  Shipley,  Thomas  H. 
Dougherty,  Edgar  W.  Earle,  Henry  Hazlehurst,  John  A.  Brown, 
Jr.,  Frank  Thomson,  Get^rge  B.  Roberts,  En(K»h  Lewis,  Sutherland 
M.  Prevost,  Hampton  L.  Carson,  Crawford  Arnold,  Sydnt\v  F. 
Tvler,  Richard  M.  Cadwaluder,  Robert  Wain  Rvers,  Joshua  L. 
Baily,  J.  Bayard  Henry,  Charles  Chauncey,  Francis  B.  Reeves, 
Thomas  McKean,  Edw.  H.  Coates. 

April  25. — Lydia  T.  Morris,  James  Brown  Markoe,  Joseph 
Leidy,  M.  D.,  Elizabeth  Wilson  Fisher,  W.  M.  Kerr. 

May  30. — Ernest  B.  Sangree,  M.  1).,  Morris  L.  Orum. 

July  25. — Anna  Blanchard,  Harriet  Blanchard,  Maria  Blanch- 
ard. 

October  3 J. — Samuel  N.  Rhoads,  J.  Percy  Moore. 

November  28. — Henrv  C.  Mercer,  Susanna  M.  Gaskill. 

CORRK8 PON  DENTS. 

Jamiaru  31. — William  Libbev,  Jr.,  of  Princeton,  N.  J.;  Alfred 
Russel  Wallace,  of  London;  (r.  H.  Theodor  Eimer,  of  Tiibingen. 

February  28. — J.  A.  Allen,  of  New  York;  William  Brewster,  of 
Cambridge,  Mass.;  Robert  Ridgway,  oi  Washington  D.  C. ;  Charles 
B.  Cory,  of  Boston;  Ix'onhard  Stejnegcr,  of  Washington,  D.  C 

February  28. — Arnold  Lang,  of  Jena;  l^)r(l  Kelvin  (Sir  William 
Thomson),  of  Glasgow. 

Aptul  25. — J.  Victor  Carus,  of  lAii|)zio. 

May  30.  —  Otto  Staudinger,  of  Drcj^den ;  F.  Ducanc  (Jodnian,  of 
London,  England. 

July  25. — Charles  Hedlcy,  of  Sydney,  N.  S.  W.  :  H.  von  Ihcring, 
of  Rio  Grande  do  Sul,  Brazil:  ().  Bocttger.  of  Frankfurt,  A.  M.; 
Julia  B.  Piatt,  of  Chicago. 
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ADDITIONS  TO  THE  MU8KUM. 

AKCH.MJI.'IIIY    ANIl    h^THNOUKlV. 

Chat).  Bull.     MiimiuieU  build,  l^ypt. 

Mra.  {J.  \V.  Carpeuier,  T«yut.v-fi)ur  rndlaii  head  drettM»<  anil  other 
ictlcs;  lin.v-live  nhiien  filial  Cbiiiu,  Jupttu,  and  other  noimlritw:  one 
itlattei'teil  iiiiui,  MhuH'tug  <:lruuUti>r,v  and  iiervoiis  HvaleRH:  Iwii 
liuman  Bkelutuu§,  num  and  wuniaii;  uiie  hunian  ekull. 

\'Tat.  Ati^'lu  Hellptiu.    Pair  uf  Keklniii  luy'H  Mhotw,  Ciixlbavn,  linvii- 

iriweui'e  n.  Moore.     A  collectiou  of  aboiil  three  bundivd   Iruvf'  of 

Indian  rdk^  ftiini  Ibe  mounds  of  Volusia  County,   Florida, 
i'ear}-  Kelief  EKpedltioii.      Four  autiM  Eakinio  clothing,  Godhu^ii, 

(ireenlitud;  tlfty-two  trayi«  Eskimo  tniplementtt,  Oreenlaiid. 
Dr.  U.  N.  Pierce.  Twenty  human  crania  uud  one  Teniur  uf  !ia^^  iiiiuii^ 

Hltb  nrajipiugs  from  Haudniub  Ulandis. 
ThoB.  M,  Seeds,  Jr.    One  Mexicau  horHe-hair  larial  and  oue  urruw 

bead,  Texas.  I 

Jr*.  Willcox.    A  collec'lioii  of  liidinn  arrmv -haiidf,  Iredell  Oo.,  N,  C 
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W.  E.  Rothery  and  Prof.  A.  B.  King.  Mounted  H()eci men  and  skele- 
ton of  Chasropaia  liberienniA^  Liberia. 

JoH.  Willcox.     Fragment**  of  lower  jaw  of  Balinnd  (•iaarcticd. 

Z<x)logic*al  Society  of  Philadelphia.  Mt)unted  Hi)et!imeu8  of  Mucacun 
f.*f/ttomoif/fMy  Jlapa/e  penicil/(it<tj  TrichomiruH  vulptcula^  AntUope 
t'trvicapru^MacacuHeri^thntuH^  iYhuM  /it/po/euctiH^  I/apaff<  vulyarU^ 
Xandinia  binotaia^  Leinur  varius,  Fe/i^  concofor,  Equus  burchellH^ 
PynocephaffiH  »p,j  Portax  pictun^  Trng^taphuH  nvriptiis^  Oalern  har- 
bara^EquuH  chapmnni ^(iuln  fuHruM^Anchenia  H(iin<t,  TragnlvAjuvan- 
icus. 

Skins  of  A/acaciis  cynoinolguH^  (.'chu**  jaltidhiH^  UazeUa  HubguftunMUy 
Sciurus  hypopyrr/iua,  (razeUa  sp.,   Vulpm  i^\)ri 

Skeletons  of  Lynx  riifnn,  Fe/M  pftrciuH^  Cariacua  viryinianuH^Vuprov^iH 
8p.,  PhacochfcrtfM  ivAtnopiriin,  Riih<i  hippfld/thiiH^  (razeifa  suhyuttur- 
oaa^  Gcus€fla»\). 

ii\Lu\\»  of  AfacacHH  vyiioniolyu*<^  liinon  hinon,  (julern  harbura,  Equua 
burchellH^  Vulpat  sp.?  Ff/uus  c/tap/nani,  UrKUtt  ainericanua  and 
collection  of  tweutv-six  miscellaneous  skulls. 

Birds. 
G.  B.  Benuers.  Skins  of  Dendroicrt  vhryxojKirin  and    Vireo  atricapii- 

Mrs.  G.  W.  Car[)enter.  A  (loUeotion  of  one  hiuidrod  and  ten  mounted 
birds  and  one  hundred  and  twenty-three  skins,  hicludlng  a 
mounted  specimen  of  the  male  Labiadorduck,  ('ft/njdo/difnutifdbra- 
dorius^  also  two  ostrich  e>j:gs. 

Dr.  S.  G.  Dixon.  Mounted  sj>ecimen  Mdtdyris  yallopavo,  Virginia. 

Delaware  Valley  Ornithological  Clul>.  Twenty-two  mounted  birds; 
thirteen  nests,  eight  sets  of  eggs,  for  Delaware  Valley  Ornitholo- 
gical Club  collection. 

Albert  Lano,  (in  exchange).    Six  bird  skins,  Minnesota. 

i^eary  iielief  Kxi>edition.  \'oung  Kider  Duck,  lalcoholio,  Duck 
Island,  (jireenland. 

Purchased.  S.  N.  Uhoads  colled  inn  ofalKHit  1, 1(K)  skins  from  British 
Columbia  and  Washington.  Four  skins  Ih  ndrayaixis  ju/iyitiosKti, 
Washington,   and   mounted  specimen  Mfhaijris  ffdllopavn, 

I.  S.  Ileift*,  for  late  H.  K.  Jamison,  one  hundred  and  eighty-two  eggs 
(twenty-two  species  1,  Kaslern  Noitli  America. 

Prof.  J.  P.  Remington.  One  skin  /*///// /^//x  strickhnnli,  Atlantic  City, 
N.J. 

S.  N.  lihoads.     One  skin  M*  lUfunnf  r  <niif  ri(((iinK,   Washington. 

i.«ouis  Schneider.    Fifteen  young  hinls  in  the  down,  British  America. 

Dr.  Spencer  Trotter.  A  collection  of  eleven  skins  from  Beaverkill, 
Sullivan  County,  N.  V. 

Zoological  Society  of  Philadelphia.  Mounted  specimens  of  Vyynus 
8p.,  Paophia  sp.,  (Jtoyyps  calvua. 
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tiliiiiH  tit  TluiwtwJia  iiiota.  MetopioTH'i pepouicn,  Palawedett  corriul/i 
with  Hternuiu. OiK itruH  up.,  Kujioohiirtyx  IriioaliH, Ltptoptiliui  diibiii*, 
Hnlntrlea  rtffiilonivt.  SkiiUa  and  stem*  of  Orve  cinffrriui.  Aqiiila 
ap.,  Pniflopt  JiinrniC,  Ortatittn  athivt-nlrii,  Baleariixi  ptivoniiui, 
fnUUtcu*  frythrimm,  Otof/ypi  calvim.  Egpt  of  Si'ivnr/iniiipuM  fi''}l- 
p/tlm  and   i'ullur  cinereim. 

Ur.  K&w.  Slune.    Binl  und  netit  covered  by  artilidul  cuuifivlkiii. 


>  Batuachiams. 


Mre.  ti.  W.  (;ai[ie liter,     l-our  imiimted  tlinles. 

!>r.  H.  C.  Chapniau.  Crt/ptohrninitnu  nUeyhnivifMu),  iutlculftt«d  akul- 

flaa  and  une  jar  of  viHcem. 
W.  W.  Jeireris.    8bed  skin  of  VrottilM  adamnntei'K, 
I'hIlliJ  l^anreiit.  StimTiu  oacipitomatnitatti,  Htiiulltoii  <_'imrity,  N.  Y, 
I'lirehuneii.     Pj/thiiii  nebir,  fl)  Mai'riin  npUalc*,  Australia. 
A.  N.  Uhoad«.     Niueteen  jam  repUUs  and  butnu'lila,  Brllinti  Culum- 

biu  uod  WuMbiagton. 
Zoological  Society  of  Pliiladelphta.    Two  egp<  i'^dirfo  ItUniliitn;  one 

jar  Zotiurag  ffiffaiiU^un;  articulatad  alceleton  and  three  jan  vimrera  of 

.Vegalobatrauhus  maximim:  three  reptile  ekulls. 


,  HalLiiKunC'o..  N.  V. 


",,<,<■»«  .s,^,/.,»--,  H.ill.v  )k'a.-b.  N.J. 

■.i:ir   ri,::i.l.i.,,„}i,„'.  .\IluLiti.'(.'iIy.  N,  J, 

I  ■,,„,',.„-,.•  ./,',./.,...--.  \'iipiiia. 
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ECHINODERMH,  WoRMK,  CoRALS,  l-TTC. 

J.  E.  Ivei*.    One  jar  Thyom  sp.  Thoroughfare,  Five  Mile  Beach,  N.  J. 
Mn*.  JoHeph  Leidy.    One  \\\xm*>^  of  PmUlophora  eUyaiM. 
H.  C.  Machette.    8ix  trays  corals,  Sanioan  and  Gilbert  Inlands. 
Peary  llelief  Exi>edition.    One  jtir  S1ronf/y(oc(  ntrm  drobrachit  naiSy 

McComiick  Bay;  one  jar  ('ucu)nnri(i  fromlosa,  (iodhavn,  (ireen- 

land. 
S.  N.  KhoadH.    Three  trays  Fa-Mhuh,  Nesqually,  Piiget   Sound  ;  one 

8)>ec*inieD  Vernutiui^  Washington. 
U.    S.    Department    of    Agriculture.     Four  jars    and    three    slides 

Tcenia  sp. 

Hfx'ENt  M()LLrs(  a. 

T.  H.  Aldrich.    Ariophanta  doherff/i  Aldrich,  Sumatra,  Type. 

Edw.  Barber.     Helix  ohmhttft  Miill.,  from  Sussex,  Eng. 

C  E.  Beecher.    Types  of  Lt/ot/t/rua  daUii  Pils.  and  JWeeh.,  Wekiva 

R.,Fla. 
Botanical  Section.     Hdix  from  Mt.  Lebanon. 
John    Brazier.    Thirteen  si)ecies  of  land  shells   from  Australia  and 

Solomon  Is.  (alcoholic). 
Mrs.  G.  W.  Carpenter.    One  hundred  and  forty-eight  trays  uf  mol- 

lUMk8. 

G.  H.  Clapp.     Strobilops  from  Georgian  Bay,  Out. 

Couchologlcal  Section.  Eighteen  jars  of  alcoholic  sj>ecimens  pur- 
chased from  Henry  Hemphill  ;  four  jars  and  three  trays  from  F. 
Sikora;  collection  of  New  Zealand  land  shells  purchased  from  H. 
Suter. 

Dr.  J.  C.  Cox.  Forty-live  trays  and  thirty  bottles  of  Chitons  from  Aus- 
tralia, including  tyi>es  of  C/itton  coxi  PW^.^Acanf/tochites  retr()jt:ctU8^ 
A.coxi  and  A.  (/ratioatriatus  Pits.,  etc.,  etc.  Rhi/tida  Urvhardi 
Cox,  and  four  trays  of  Solomon  Island  Helices. 

Prof.  A.  11.  Crandall.  Atif/itnina  (/e/iicui(da  and  r//v///V/r/-a  and  /!//- 
ctUosa  prfprosd  from  Wayne  (-o.,  Ky. 

S.  G.  Crump.     ChloroHtotna  nu/ricolor  I)kr.,  Japan. 

J.  H.  Ferriss.     Several  trays  of  Sfrohilftjfs  from   Illinois  and  Kansas. 

John  Ford.  Types  of  lit  fie  bmdici  Pils.,  collected  in  Arabia  by  Dr. 
Beadle.     CycloHtorna  from  Madagascar. 

W.  J.  Fox.  PhilowycuH  from  Clcmenton,  N.  J.;  three  trays  of  shells 
from  New  Jersey  and  two  from  Jamaica. 

Prof.  Gentry.     Anodotda  from  Long  Pond,  Nantucket. 

S.  W.  Heatou.     Four  trays  of  shells  from  Niagara  Falls. 

Charles  Hedley.  Seven  species  of  land  mollusks  from  New  Zealand, 
Tasmania  and  Australia,  in  alcohol. 

Angelo  Heilpriu.    Six  bottles  of  Aplyaia^  etc.,  from  Florida. 


IIF  THE  AOAllKMY  IlK  [1(19$. 

I'rof.  F.  W.  lluttun.    Seveuleen  trays  of  mariue  uiulluslui  (Chlluu* 

aud  Pelwjpodal,  from  New  Zealand. 
Chiw.  VC.  Johii*ju.     f'nItuinmiiH  fnilawaniniis  Brot..  and  other  sbelli 
F.  li.  Lalilii.     Four  M(ieL-leK  nr  uiullUBkn. 
Dr.  J.  P.  Luudj*.     .Vrrithmjeirdani  Sow.,    AfeJanu/inia   r-tMtaln  OMv ., 

etc.,  Paleetlne. 
H.  C.  SIncbelt«.    Tweuty  tpedeti  of  shelli*    frum  yaiuiiuii    la.,  etc. 

Aplyitia  aud   Woffiiiuiun  frum  Florida  K«ye-. 
(_",    (J.  Miwre.     Klghteen  irav  of  whellB  friHii  the  St.  Jobu'a  reiriim, 

Fla. 
Mrs.  M.  P.  Olney.    Three  species  laud  and    fresl]  wsWr  shells  Ihjm 

WiiHhiaglon  (alcobolifi. 
I'eary  Relief  Ex pedltiuu  uf  lM«a,    Twenly-lwi,  jaw  and   lifTj-irajs 

marine  molluxkD  from  Uretiuland,  coUeot«d  by  Pruf.  A.  HeilpHu. 
II.  A.  Pilabry.     UeliTjultai'i  G.  A.,  Ai^iirn  ilormiota  Gld..  aud  other 

shells. 
H.  A.  PilBbry  and  J.  E.  Ives.    One  hundred  aud  llfty-fDiir  lraj»  and 

six    bultlisH    iif    molluslte    ^lu    Wester u    Maryland.      CollecLtoa 

enumerated  and  deecrilied  In  Proc,  Acad.  Nat.  Svi.  Phila.  for  ISM. 
Henry  Prime,    Twenty-five  Hpeciee  of  niolliiulie  from    Haiti,  part 

ulcuholic. 
J.  B.  Quiiitard.    Thre*j  trays  of  Strobilope  from  Kausaa. 
VV.  J.  Ituynioud,     Teitina  pwpura,»oeniie:K.,  Atutpuico. 
f4.  N.  ItboadH.   Twelve  epeclM  uf  mollusks,  Delaware  Watei  Oup,  N. 

J.;  thirteen  epedea  marine  and  seven  Bpede«  land  molIa»ks  fnim 

N.'~.|MMllyr  WMshinu^t.iTi;  hK-  -iieclex  fniii.  \"eni-ii.  T!.  C.  ,-l.-. 


lid  r 
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O.  W.  Taylor.     Papa  hoppii  MoUer,  etc.,  from  Britiuh  Columbia. 

E.  G.  Vanetta.  Twelve  8i)e(*ieH  of  inolluHkH  from  Philadelphia  (al- 
coholic). 

Bryant  Walker.    StrobilopH,  etc.,  from  Michigan. 

Robert  Walton.  Ten  npecien  of  mollurtkB  from  enviroiirt  of  Philadel- 
phia.    Darts  of  Gat^frodonUi  lUfrra  Hay. 

G.  W.  Webster.    Strobiloj}s  from  Florida  and  Minne>*ota. 

Wm.  H.  Weeks,  Jr.     Five  Hi)ec*ie«  of  laud  mollusks. 

A.  G.  Wetherby.  HerieM  of  laud  nhells  from  near  Magnetic  City,  N.  C. 

Williard  M.  Wood.  Several  Hi)ecieH  of  Japanene  and  Californian  mol- 
luHks. 

G.  W.  Wright  (in  exchange).  One  huntlred  and  thirty-four  npecittH 
of  marine  BhellH  from  New   Zealand. 

Purchased.  Two  hundred  and  iifty-onc  Hi)ecieH  of  land  and  fresh- 
water shellH  fonnerly  in  the  collectiou  of  the  late  Arthur  Morelet. 

Vektkbkatk  Fckssils. 

Dr.  Sternberg.    Nineteen  trays  cretaceous  fossil  fish,  four  trays  fossil 

reptiles. 
Mr.  Levy,  through  Dr.  J.  C.  Morris.     Bones  and  teeth  of  Dlhtlodoii 

humboldtii  and   yfegalherhim  sp.,  120  miles  from  sea-coast    W.   of 

Recife,  Brazil. 

I N  V  KKTE HK  ATK    F<  )S8I  I>i. 

W.  C.  Borden.     Five  trays  of  cretaceous  fossils,  Lenola,  N.  J. 
Miss  M.  E.  Holmes.    One  tray  cretaceous  fossils,  Lenola,  X.  J. 
Charles  Laubaeh.     Seven  ctists  Motiocntterion  fcn/ef/iy  Bucks  County, 

Pa. 
Miss  McFarlane.     One  tray  Camhrio-silurian  fossils. 
Clarence  B.  M<M)re.    Thirty-four  trays  post-pliocene  fossil   moUusca, 

Florida. 
H.  A.  Pilsbrv  and  J.  K.  Ives,     Six  travs  fossils,  Marvland. 
Prof.  8.  P.  Sharpless.     Two  trays  phosphate  rock,  N.  Carolina. 
E.  Htokes  and  K.  Marnier.     Two  t-orai  pehblcs,  Moorestown  and  New 

Gennania,  N.  J. 
Jos.   Willeox.     Fifty   trays    Miocene   and    Pliocene  fossils,    Florida; 

seventy-four  trays  Pliocene  fossils,  Cal.   For  American  Conchological 

Association  collection. 
Lewis   Woolman.    Three  trays   fossils,    Karniingdale,   X.   J.:  thirty 

trays  fossils,  Lenola,  N.  J. 

Plants. 

Estate  of  John  Ball,  through  Harvard  University.  Four  hundred 
and  eighty-two  species  of  plants,  mostly  European  and  mostly  col- 
lected by  the  late  John  Ball. 


•''Sf*  HRDl-RErtlNOS  QV  THB  ACADEMY  OK  [189S. 

I'rul'.  t'btirleH  S.  Sargeut.  of  the  Arnold  Aiboretiim.  8ix  upeoiei*  of 
shrulJB  coUected  Uj  him  in  Japan  la  1892. 

Kulierls  lie  Biiutlllier.     Four  speoieH  of  IropU^  ori-hida. 

Ur.  Heiiry  Skinuer.     Vimum  album  L.  fruiu  l)e^-uu»hi^(■,  Euglaiid. 

Peary  Itelief  Ex|)e<lltioii,  neiit  to  Ore«uJuiid  under  the  auopii'es  or  tbe 
Ai'ttdem.v  in  1S92,  Au|^li>  HeU|>riii  in  cburgc,  William  E.  Meehan, 
l)otttuiBt.  Eigbty-ulnu  H]>e<lee  (if  jihaneroKainii- plain*'  ami  thirty- 
three  spei-'iee  of  Ucbuiis. 

HiTbariuni,  of  Ooluuibiu  OullfKe,  Sew  York,  through  Prof.  X.  L. 
Itrittoii.  One  hundred  and  ninety  Hpecie«  of  Howering  piaDt«  and 
floras  collected  mcMtly  In  (be  iiiouutainw  of  i^K>ulbwe«tern  Vlrgjnla 
by  N.  I.,  and  Mrs,  K.  O.  Hrittou  aud  Anua  M.  Vail,  iu  ISSa. 

A.  A.  Heller,  Luui'a^ter,  Pu.  Eighty-^ight  H|iei'Ie8  of  pluutM  froui 
Peaneylvatija  aud  North  C'aruhua,  includiug  h   few  H|>eoiee  ft-oni 

Dr.  J.  Berimrd  Briuton.  Eighteen  Hpecies  of  planlB  collected  by  A, 
A.  Baldwin  ou  Merrltt'e  Island,  aoutheiu  Florida.  StamiDate  and 
ptnlUliiIe  foriUH  of  Corctmt  (kinrtidii  tnmi  "The  Plains,"  Muuiuuulh 
O.J.,  N.  J. 

Ellle  aud  Everhart.  Tweniy-ninlh  aud  Tbinieth  Ceuturies  of  North 
Americiiu  Fungi,  ret-'eived  in  exchange  for  dupUt-ate  wiiilurlec  of 
the  »ame  H-uni  estate  of  Oeorge  Martin. 

Prof.  Jtm&  N.  Roviroua.  Thirty-Hve  »peciei*  of  plants  collected  by 
him  hi  the  States  of  Tubusco  aud  Chiapas,  Mexico.  ,^^^9 

Ut.  Charles  epbader.    Hough'a  Sections  of  American  WoodiL^HM 


I 
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John  Donnell  Smith.  One  hundred  and  fifty  HiieoicH  of  plantH  col- 
lected in  Guatemala  by  himself  and  othern. 

Henjamin  Heritage.  Arisfidd  olh/fditha  from  vicinity  of  Mickleton, 
N.  J. 

Thomas  Meehan  and  John  H.  Kedfield.  Two  hundred  and  nixtv- 
nine  H|>ecieft  of  plants  collected  hy  ('.  (i.  Pnny:le  in  1892  in  the 
States  of  San  Luis  Potoni,  Jalisco  and  >richoacHn,  Mexico. 

Charles  E.  Smith  and  Thtmias  Mcehaii.  Three  hundred  and  seventy- 
eight  si^et-ies  of  plants  colle<'tcd  in  Bolivia  hy  Mi^juel  Bang  in  1890 
and  1891. 

Charlen  E.  Smith.  /vy////o///////  (binutormn,  the  typical  lonn  and  the 
var.  HcnndrnH^  also  i^oh^ffonnm  cnxpidnttmi  —ho\\\  vicinity  of  Phil- 
adelphia. 

John  H.  Red  field.  One  hundred  and  fifty-four  sjHJcies  of  plants  col- 
lected by  Dr.  Thomas  Morong  in  Paraguay,  1888-90.  Bark  of 
Srtptoia  (/i(/(ni(eft  from  Caiavenis  Grove,  ('alifornia.  Woody 
skeleton  of  Opttufia  Biffelorii  from  Arizona.  A/o/ffi(t  fonfarfa  from 
islands  on  the  coast  of  Maine,  (wnltonia  randirftus,  cultivated. 
rnderwcKKps  Hepaticac  Aniericanae,  Decades  loand  IH. 

Thomas  Meehan.  OdontoHpcmnun  pj/(/mac(/tn  from  Palestine,  .f^•- 
tragfUiiH  Umuntosua  from  F]gyi)t,  Cladotliriv  fomfnfosa  from 
Kansiis,  (hiirHttia  axi//aris  from  San  Diego,  ('alifornia,  and 
PaeiidotJiUf/a  Douf/Uittii  from  Colorado. 

tkiward  L.  Rand  and  John  H.  Kedfield.  Ninety-three  si)ecics  of 
plants  illustrative  of  the  Flora  of  Mt.  Desert,  Me. 

J.  H.  Sandberg.    Seventy-nine  si)ecies  of  N.  American  plants. 


Fo.ssiL  Plants. 

Peary  Relief  Ex jiedition.     Sixty-five  tniy>  Miocene  leaf  impressions. 
Atanekerdluk,  (Jreenland. 

Mim:i{ai.s  and  Uo(  k>. 

Jacob  Binder,     (/nc  tray  C'a»itcriic.  S.  Dakota. 

J.  T.  M.  Cardc/.a,  M.  D.     One  tray  Coruntluin,  diesier  Co.,  Pa. 

Mrs.  (i.  \V.  Carpenter.     (Quartz,  var.  ('ilriiie.  Brazil  r.'i 

E.    (ioldsinith.      Asheferrite  and    Pyrite  in  Calcite.    Ficiicli    Creek, 

Chester  Co.,  Pa. 
J.    M.    Hartman.     lleniallle.    Lancashire,    pjiglaiid;  ( 'haUophanite, 

Ogdensburg,    X.     ^^:     artificial    /incite,    from    rcsitluuni    heaps, 

Franklin,  N.  J. 
W.    \V.   Jefleris.     Hematite,    L.    Su]»erior:  Prasopal,     Frankenstein, 

Silesia;    Oligoclase,     Tvedestrand,     Norway;     Hy|>ersthene    rock, 

Adirondacks,  N.  V.,  and  five  other  specimens. 


SS2  PBOCKGDINOti  OF  THE  ACADEMY  OF 

H,  G.  Tves.  One  AquatTeptite,  oue  Uloektrile,  »n(l  n 

i'hilaiiel)itiiu,  uiid  rutir  uther  Hpeclmeue. 
A.  Kolliier.    Twii  trtt.vB  iwik,  Peiineylvauia. 
Francitt  Jaiiiea  KnaufT,     Pyrolunite.  PiMJt,  Rus«iu. 
Abmbuiii  Mejei.    One  tra.v  llniestont-,  Cogan  Huum- 


.  l->« 
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l\m. 


[|i[iK  l-K 
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Miiierali)gii-ul  St^i'lluit 

Africa. 
Pearj-  Itelief  Exiwilitiini.    iJninllc,  Utilulipii  Uluml,  (lnH^'nlitnd:ouc 

tmy  Nodular  sandnKiUti,  Alau«kenlluk,  (irwnliuiil:  iwelvc  ayml- 

nieiit>  nutU'e  iron,  I>lMko.  Oreeiilbtic), 
T.  1>,  Itund.  Nine  ira.vH  iiifiii^raln.  oiiv  i 
J.  E.  Itithurdwin.    Seriwtuf  eevtn  «[«i'iiiieiiniliHl«rlwl  I'.vritt-,  l''rwiub. 

Cre«k,  t'ht*UTCi>..Fa. 
C  (j.  Bower.     I'jrile.  French  Creek.  Cbwler  Co.,  Pa. 
R«v.  J.  K.  TalmtDte.    Twu  large  8elen)1«o,  Wuytie  Cii..  lHah. 
C.  R  Welle».    A»lh()|)hyllite,  Media,  IMauare  Co.,  Ph. 
ti.  B.  Wilkliiwin.     Nine  Mug:ietit(^r<,  b^twt'x  Qi.,  N.  Y. 
IiQWis  Wmflmaa.     Horiiblcndi-,  Orange  ('o.,  N.  V.;  Rywuiiite,  t*ren«ti 

Urwfk,  L'hwler  t'.o.,  I'a, 
Piin-hiuKil  Tor  Vaux  i^)lle(Hliin.    One  linmlred   un<l   for 

and  llfty-t'iiir  BiH-n'imeni*  ofnilnerajf. 
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AbieB 218 

AbraiK'huH 227 

AbroniVH 407 

Acaiithimila 2H4    2^H 

Araiithis 47,     m 

AcantboBti^nia 448 

Accipiter 89,    (il 

Ai-er 180,   188 

Acnuea 28.V287 

Acmeidai 28.5-2HH 

Actiuonema lo9 

ActitiH 8H.     HI 

.Ec'hmophoruK 21,     29 

.Ecidiuni lo4 

AegialitiH 87,    HI 

Agaricuf* 440 

A^elaius 28,  47,    (i8 

Aix 22,    82 

Alaria 220 

Alaudinufi 48 

Alcbeinilla 210 

AIe<*toria 21 H 

Alope 112 

AIojjecuruH 214 

AIpoaeuR 112 

Alpbeidae 112 

Alpheoiden 112 

AlpheuB 109 

AlPophis 488,  484 

Al>>M)ii 4H7 

Aiiiblystonia.77,  LSI,  184,  88:J,  8SH 

Amieva 77 

Ainmodranuis 28,  4S,     h; 

AnfimoniteH 220.  222 

Araorpha 140 

AmjHjIiH .y^,  H4 

Amphibolitt' 17H 

Amphioxiipi 80 

Anipliipteryx ".SO 

Aniphisph;rria. 129 

Aniy/jMi 401,  402 

AnaH 22,  81.     HO 

Aiiebintia lis 

Anci8tr<)(!<»n 88.) 

Ancistnminia 487-498 

Andra'a 217 

Andria>* 288 

Anomia 222 

Anper 2:^,    88 


Antenuaria 211,  80(> 

Antbostornella 189 

AntbuH .V),  Ho 

Apbeliehtliys 19,  20 

AphnKlina' 222 

A(juila 40 

ArabiH 208 

Arcbeoi)teryx 72 

.Vrchibuteo      .           40 

ArchilenteH 877,  879 

ArctagroHtis 21o 

Arcvria 3H4-86H 

Ardea 85,  60 

Arenaria 22,31,  209 

Argis 12<> 

Armeria 212 

Arnica 211 

Artemisia 181,  211 

Asbeferrite 174 

Ascochyta It'iO 

Asio.  .  * li:^,  41,  HI 

AsphaliuH 112 

Antacohdclla 419 

AHtaciiK. 419 

Astata o:^9-.=)48 

AHtatiiK 4H8,  o89-o48 

AHtoriiia 128,  442 

Asteriimla lo9 

A.stenmia loS 

Astorostroiiia 441 

Athaiias 114 

Atva Ill 

AtvidR' Ill 

Atvodia Ill 

Atvs Ill 

Aiilacoiiinioii 217 

Aul()i)yKi.' 19 

Autolytiih SI 

Avc'llaiia .    220 

.\xiiiea 222 

Avthva.  .2.8,  82,     IM) 

A'zalea 184 

Hac'illus 100 

Haculites 220 

Hadhamia 872 

Hartsia 212 

BaHoaniuiii 885,  887 

BaHsari8 418 

Ra^sariscuH 413-418 


RVI 

m 

jH 

■ 

584 

KotKEDlNQS  OP  THE  ACAI>t':MV  (iF 

pssa 

Bnlrui'liiii. 

1ft],  »83,  am 

Cetraria. 

Si 

Hei..g..na  , 

.        234 

Ceryle 

iX    K: 

Beloiildiuai. 

UO,  452 

Cbiterodee 

lu 

BotuU 

.    ,        21U 

CbiietudipuK. 

WI 

Ridetie 

3CK1 

Chaetomkun 

INI 

BitbyiiiM 

.        .    .    ,     llfl 

fhietura.  . 

.  -S),   M 

HlUrydluiii  . 

,  l.iO.  i.lii 

CbanidriuM  . 

.  22,  x:,  11 

B.«.  . 

42fi 

Charttonetta. 

...»!,« 

itunoMt 

.    -x.w,  in 

Chtjirauthiii-   . 

■j» 

B<ira«iiim*a- 

.  .  .  ■JS\ 

Cheiramyce* 

171,  ISt 

RiiUuniH .   . 

.    .    .      »5 

Chelidoo.  . 

,    .     S«.   M 

Bothrti)** 

.    .  W4.  185 

Chelydra. 

Wi 

n»th,vtiii»a'tbim 

4«T.  4B8, 550,  651 

Chlorida      - 

.    lOT 

HotrvmliplixDu 

,    .    .    Ifil 

Chloridella  . 

lo; 

Botrytic 

.    .    .     1«S 

ChloruHpleuliini. 

.  i4t; 

liruchyruiiijihii 

nruiH-ViiulHli^Ila 

.  .    s;,  SO,   SO 

Choeroiwis.   .   .    , 

.  IB.V1S7 

421-428 

.   ,  -;2.  w 

Braiila 

23.  .w,    no 

C'hutidriiKlemia 

.    .    .  HIM^TII 

Bttuwiiia. 
Bwya.  . 
Bruoelln. 

,    .  188-198 

,    .    .    .    20fl 

Uhfirdeilis* .... 

.    .  4S.    IK 

ChorupbilUH    . 

.    .    .    .       XH 

,  .  .  .  aiT,  aw 

(.'tncliiH 

.     So,    » 

RryauibUH 

212 

CiniiHteriiuiii 

.       .   .    SSB 

nr.Vuni 

...    217 

Clrciie.  . 

aa.*",  «i 

Bubo 

.aa,  2«.  41.    (12 

CI»t.jIllOrUi>. 

-    ar!  M 

Buellla  . 

.        ,        .    ,    211) 

Ulftliido.       ,    . 

m 

Bufo-   .    .       . 

.    ,  ISI,   IW,  H86 

(JitJiam.  -   ,    . 

Buteo.  .    . 

.  )l»,     f(l 

Cladoiiiii      . 

Tn 

OauiXtiluii' 

.        175 

ClHdiwpdriuni. 

m 

^^Wlnr^Hi  -  • 

22,  37,     «1 

CtaugiilH     - 

OtavRiroliH.  . 

W.I,  m 

^^BH^HHHPBbriuDi 

22; 
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(Mi.«todipU8 407,  410 

CrotalapnoniH 887 

CrotaluH  .  18:^,  184,  ^5,  887 

Crc>tapbytu« 884,  88<> 

CrymophiluH.  .  :io,    HI 

CryptobrauchuH 227-282 

('ryptophthalnius 112 

Cyauocitta 45,    (i2 

C.'yathicula 4.31 

C'yliudroooUa 4()o 

Cvnndr<>8|)orium        1<>7,  4o9,  4iii) 

C'Vphella 441 

(Vpnea 810-812 

(Vprimeria  .  221,  222 

Cy])Heioi(ie8 .  22,  48,    02 

< 'yHto|)teriH 21o 

(\vti«pora \nO 

DendragapuH    .      .  22,  28,  88,    61 
Dendroica  .  22,  2;^,  27,  54,     64 

Dendryphium 169 

Deiitaliuni 220,  222 

Dermatea  .    .  148,  451 

Derniatella 148 

DeHinoKiiuthuH 884 

DiarhH'a 867,  868 

DiadopluH 887 

Diapeimia 212 

I)iaiM)rthe 140,  448,  449 

l)iatr\  pella 129,  144 

Dil^elodoii 202-204 

nicoceum 46J 

I  Mcranoweirtia 217 

DidvmoHphaeria 446 

DieniyctyluH 181,  188 

Dienec'ia 112 

DienopluB  .  467,  468,  .548,  549 

Dafila 82,    60 

I)iiiier(>H|Mjriuiii 128,  441 

Dinotheriuiu 202 

Dipodoniys 409,  412 

Dipionsevia 150 

Diploplectroii.  468,  584,  .>V) 

Dipwa^ 481 

Dirc-a 184 

DiHcoinyceteH 145,  451 

Ditrema 95 

I)<>coglos8a      .  285,  28() 

Dothiorella 159,  456 

l)ral)a 209 


12 


20=;.  209, 


Drinn) 

Oroiuatheriuin 

Drvan  

Dryohaten  .    . 
Kchidna. 
Kchinoderiuata  . 

K<-hiniiH 2' 9 

hMestoHaiirns 71 

Kvjeon 12.') 

.S8 


72 

210 

62 

78 


«.), 


299- 


ElasinoHauruR  . 

Elymus 

Emijetruiii 

Kinjndonax.  27,  44, 

Eudoptygnia 

Eudoxyla .  ... 

Epicrates 

Ei)il<)hiuin  206, 

EqiiiBetuni  .    . 

EreuneteH 86, 

KriauthuK  

Erigeroii 

Kriophoriim  . 

Erisnmtura 

E»o\ 

Eucyphidea 

EiiineceH 

Euphorbia 

Eu|>orthe 

Eutaeiiia  .  .  182,  188,  184,  885, 

Entyi)ella      140, 

Excipula 

Kxcipulina 

Exogyra 

FalcM) 22,  28,  40, 

FeiieHtelia 

Feetuea 

Fieraster  

FiH8urella 

Fraxinus 

Fulica 2;^, 

Funaria 

FuHarium 448, 

Gabr<)-Ph()n<»lite 

(ialax 

(taleoHooptes 56, 

Gallinago 

(ieothlypin Tio, 

(Tlaiicidiim 22,  27,  41, 

(ilaiicionetta        .'>8, 

(ilaux 

(ilu'Hporiuni         .  167, 

(iloiiiuiH 

(ilyceria 

(inath()])liylli(lae  . 

(ioiiodartylus 

(iouldia 

(iraiiulite 

(irininiia  .  . 

(iriiH 2:{,     85 

(iyalecta 2Hi 

(i'vrodes         .  220,  221 

Hahia  .  52,     64 

Haeniatopus  22,     87 

Hal  K'HJa      .  1«>6 

Mali,  'etis 40 

Haplopnyi'lK'  112 

Harkne^Hia  459 


71 
215 
214 

62 
<•.*<  J. 
1.59 
480 
211 
215 

(lO 
186 
211 
214 

88 

76 
111 
88.1 
801 
449 
887 
148 
16.5 

\m 
"oi 

148 
215 
90 
28.5 
180 

:^5 

217 

466 

176 

128 

{)•! 

X') 

64 

62 

60 

291 

459 

182 

215 

127 

105 

179 
217 


^r             i-K 

m 

Ml 

[I8ft3.     1 

^1            Hk'llauIbuK. 

,,ll 

T-i-jK-U  . 

2S.V2a7 

^H           lieliit'UH 

^34 

Lepetella  . 

■m 

^H           HdloiMi* 

.SU 

Lepetida; 

285-2W, 

■           Holfx            .     . 

2.14-275.  m 

t^ejitopLis.  . 

taa 

■           Helmiutbupbilu 

.*!.  -i-l,     lU 

libpto8pba'ria 

I»o.  417 

^H           lidotiuiii 

1+-, 

I^j-tes      .   .     . 

.177-3H0 

^H             IIpiDiaaler  . 

LeuclBiMiP 

.    .      1« 

^H             Heij  demon  ia 

i«l,  WT 

I*ui.'OBticte 

.    .     47 

■             Hi^pioluB  . 

:S2,  iiJH 

Liniax . 

s«!»-aw 

^H             Hprpetortryan 

.      .432 

Llris  , 

4SS,  SSi 

^H           Ht'rpiitriPbia 

m 

liopbioaphwria 

.   .    ISS 

^H            Hex  iierociob  la 

-i!i,     rts 

Lciphiue  .... 

W 

^H            HeHperoraiB 

72 

Li)phod.vtc« 

2K.    M 

^H           I4eieit>doii  . 

.1S7 

I^ttltt      .      . 

-  .  sm 

^H             HexHprutoiliiii 

IW> 

l^.xJn 

47.   as    ■' 

H             Ilicrocbluu 

.    -'H 

r.uiiaiii. 

2SI> 

^H             IliiJiKilfBiuaU    . 

ll-i 

l.uiidu 

m 

H            HIpiKilyliauf 
^H             1  i|ipoIyt« 

ll.j 
llo 

Liiiiibri''iir' 

T.UZUiR 

SI 
214 

^m            lUppopolftniuH 

186  187 

Lychnih       . 

308    J 

^B             Hlfltrluuk-iif 

,  at.    IW 

Lydum ... 

.           .184^ 

^1             Holbrookia 

;W(i 

Lycupodtum  . 
Lyroda .               4il7 

21.->    1 
.  4f«.  .VtH,  .W*    I 

^K            Hyaliuia .' 

^ti 

LyBiowiiiillu 

IfXi      1 

H             1  j-KraphoniK 

.    441! 
IHl,  m 

l.yunata 
liVthruJii  . 

.    ^; 

^H             Hymenoc«m 

.     Ill) 

» 

^ Hymmocerfdae  . 

ii!i 

m  J 

440 

Malva .  .    . 

■£H,-J»^ 

Wii 

MarafimtiiB  . 

441  J 

^^^^^B^^Ktr^ 

i:i7 

>tanB;nHHi, 

Bl   ' 
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Mollisia 

MolothruB 4H, 

Monilia 

MonotuB 

Montagnella 

MyadesteB 58, 

Myrianida 

MytUidion 

MytiluB 

MyxoBporiuni 

NtemaeyeluB 

Natica 

Natrix 

Nectocraugon 

Nectiia 12i), 

Neithea 

NematocarcinuM. 
Neotonia  ... 

Neolarra 

Nephrodiuni 

Nephroma 

Niea 

Nika 

Nikidae 

Niptera.  

Niteliop»i» 4«>S,  477, 

NotboBauruH 

NotogoDia.      .468,  484-486, 

NuiueniuH 86, 

Nummularia 

Nyctala 41, 

Nyssa 

OaODtofU8U8    .  

Oidemia H8, 

Olana 

Olor 28, 

OnchopboruB 

Oplopnorus 

Ophibolus 88o, 

OphioboluH 

Opbiotbeca 

Opbieaurui^  .  8Ko, 

Orbilia 

Oreortyx '22, 

Omithorynobus 

Ortholestes    .    .  :>77 

Ortbotheciuui. 
Ortbotricbuin    .  . 

Oryzopeis .  12S, 

Ostrya 12i>, 

Otocoris  .  4.'). 

Ottbia  . 

Oxyria  . 

Palaemou  .  .  WK 

Palaemonella 

Palaernouetea . 

Palaemonidae 

Pandalidae 


147 

63 
461 

81 
188 

6o 

81 
4oO 
222 
458 
151 
220 
8^5 
126 
448 
221 
T2I 

16 
467 
215 
216 
124 
124 
124 
147 
478 

71 
488 

61 
144 

61 
187 
221 

60 
287 

84 
217 
121 
887 
448 
864 
887 

145 

•>— 

"■•> 
i.^ 

-882 

217 

217 

184 

18;; 

61' 
188 
21:1 
121 
124 
124 
119 
114 


Pandalus 114 

Pandloii 40 

Pannaria 216 

Panopea 222 

Papaver 208,  209 

Paracraiigon 126 

Parmelia 216 

Paru« 22,  28,  57,    65 

Pauipbiea Ill 

PuHipbaeidai' Ill 

Paaserella 2:^,  51,    68 

PasHeriua.  52,    64 

Patellidae 285,  286 

Patinella 452 

Patula  .  2:^4,  2:^8,  246,  88»,  894,  895 

PediciilariH 212 

Pedinogyra 242 

IVditK'jvteH 89,    61 

F*elec*aiiUH 31 

Peltigera 216 

Pelycosauria 72 

Peuaeidea 108 

I*eiiaeu8 108 

PeriHoreuH 22,  45,    63 

Perodipiis 409-411 

Perognathu^ 404-412 

Pertuwaria 216 

PeHtaloz/Ja 461 

Petrocbelldon 53,    64 

PhalatTocorax 22,     31 

Pbialea 146 

Pbiloiiotis   . 217 

Pboladomya  222 

Pboma      .* 158 

Pbouolite 176 

PbryuoHonia 387 

PbylloHtk-ta 156,  454-466 

Physaloapora 447 

PhyHarum 371 

Phypoia .216 

Pica 28,  45,     62 

PieieorvuH 46,    63 

Pimelite       174 

PinifoUi  47,    63 

Pinna 222 

64 
64 
462 
470 
469 
441 
387 
216 
246 
379 


32, 


Pipilo 

Piruuga  52, 

Pirieiilaria       

Pison 467, 

PisouopHis 468, 

PiHtillaria 

PilyophiH.  lfS2,  184, 

Placoaiiini 

Plauogyra 

PlatvleHtes  377, 

Pleuo<;uluH 4(58,    536-538 

PleoHpora 134 

PlesiosauruH 71 


I'liuui'lieiiiii. 

.    20a 

Plicalula 

223 

'oa.    ,   .   . 

.214 

F«dllyml>u8 

2t(,     60 

Pogonntuni. 
Pi.hlia. . 

.    217 

.        217 

'olypHiiuii. 

181 ,  218 

Polygyrn 

•^4.  -Mi.  urn 

'ontouella 

m 

'oiitouitt  .   . 

119 

IIS 

PoiiWphiliw. 

VM 

'iMiuaeles 

■IH.   m 

'opUlUH  . 

■JHD 

'ortulaca , 

SOT 

'(inuvuu      . 

■JH,  W,     80 

'•it«ntlilu.   . 

20fi 

'ottia 

217 

*rlniulat*)t. 

2»1 

I'r.H)t«Bi..  , 

121 

I'rogne  . 

211,  52,     «4 

Propolidliim     . 

.    151.  2W. 

PniteobrancbiaUi . 

...       2«fi 

71 

PBaltriparuB   . 

a: 

IWudogryphus . 
's(iudo»K|ulHa. 

3B 

10« 

*Mudov&lBa    ,   , 

451) 

80 

Pucranto  - 

lo2 

IVptiodus. 

21  !t 

I'llE  ACAIJEHV  OK  [I** 

Scularlu. 
Scup  bites. 
Seeloporun  ... 
Seirpus  ... 
SclerocraugDU 

3eoleuo|)bagUH .       .  .47, 

Scotiautex 
l^kru  tell  aria 

Scmria 

Scytak  ....       ...... 

aeiurufl.      .  .       .   .55, 

Seduni  .... 

SelaepboruH.   .  ... 

SeiuotiliiK.  .... 

Beptuglmruru  .   .  , 

Soptona 1(B,  45T 

HergesteH  .   .  .Ill) 

Sergeettda«  .110 

SetouhaKB  <»,    M 

Slalia    ." -Ml,    M 

Sicyuiiia 110 

Sieboldia  .    .  227 

HUeiie 3W 

aUphium ao« 

aiiilorhyui-hus .  .  22,    80 

Sltla 23,  .^,    85 

Bolaiium     .    .  -  134 

B'llomla 211) 

Borutipotiiiiu  ........    1% 

Spatula 22,  32,    <» 

W|)ea.  ...  .       .  182.  Iftl 
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Storeria 

StreptopuH 

.Strumellu 

Sturnella 47, 

Suriiia  .    .       

Swartzia 

Sylvania  .    .  22,  2:^,  27,  28,  .V), 

Syiiipyciia H77, 

SyiitiiliboraniphiiH  .    .  22,  :50, 

Syringa 

Byniium 22,  27,  41, 

Taehvcineta r>:{, 

TachyHphex 488,  r>04 

TaehyteH   .       .      488,  498-r)()4, 

Taraxacum 

Teieh<)8ix)ra 1:50, 

Teic'hoHporella 


Teuea. 


Teredo 

Tetrabelodon 2()S, 

Tetraplodon 

Tetraprotoilon 

Tbaiuiiolia 

Theba    

Thelu8ehiHteH 

ThomoiTivH 

Thoriuis/ 

ThryotboriiH 5H, 

Thyridiuni 

ThvHanophora 

Tofieldia 

rotaiiUH 22,  a<J, 

rrk'hia 

rrichoHijlueria 

rrifoliuni 

rrigoniu 

Triiiga 22.  :t«J, 

Trisetuin 

Tr<K'hiliiH. 

TroglodyteH 28,  ."><>, 

Tr<)pido(!l()iiium 

Trvblidiella 

Trvblidkiin 287, 


'H 


m 


rn 


'V 


ft^ 


885 
29<> 
4<i.5 

41 
217 

:J79 

1  .S9 

(i7 

(>4 

-.)H2 

.vl2 

211 

44r, 

l;^2 
22** 
222 
204 
217 
181) 
21  () 
234 
21(> 
4(M> 
384 

Ho 
139 
403 
214 

«>1 
3B() 
12t» 
308 

"(IT 

21o 

(52 

(m 

387 

4ol 

4')0 


'P 


'r 


Trvpoxylon 467,  471  -477 

Turbinella 220 

Turdus       ...  22,   23,  28,  o8,     6o 

rurritella 220,  221 

rvphlotritoii 384 

ryptoii 119 

TvrannuH 25,  44,     62 

UlrnuH 138 

Hinbilicaria 216 

Tugualia 429 

ITredineie 152 

I'ria 22,     30 

rriimt(»r 22,  29,     60 

UroniyceH 155 

rHtilagiueje 152 

Vacciniuin 212 

Vallonia 234-279 

X'alsaria 144 

Veuiella 222 

Vermicularia 159,  45() 

Veronica 212 

Verrucaria 216 

Vesicaria 208 

VirbiuH 118 

Vireo 22,   2:^,  27,  53,     64 

Voluta 220 

Volutella 171 

Voliitoderiua 220,  222 

Volutoniorpba 220 

Wallrothiella 133 

W'jMKisia 215 

Xantbocephalus 47 

Xantlioxvlum 139 

XenopicuH 42 

Xipbofaris 121 

Xipbosojua 430,  431 

Zenaidura 39,    (Jl 

Zeugiodon 71 

Zignoella 137 

ZouitoidcH 389,  394,  395 

Z(Ui(>tricbia    ...  22,  49,     ()3 

Zvtbia  ...  457 


GENERAL  INDEX. 


Additiitns  tir  Muf^uiu,  5T4. 

AilM.,  Harri8..ii,  M.l>.  Tin.- fcjnii,. 
or  tHleDtuloiiM  hiwn  111  1  he 
Human  Sul.iMl.  11.  Nou-  <.i. 
tbe  mwhanlMiu  uf  iln-  u.'l  i>f 
Ihe  expuiBiou  uf  set-reliiiij  fr.mi 
thu  anal  eao  or  Mephllie.  2H0. 

Baucroft,  Edward,  annuum-e- 
ueotofdeatliaf,  •£iB. 

Binder,  Jaixtb.  aiiouiiiwiutut  of  j 
death  of;  resoluUoUB,  ft6,  8". 

Kiuliigii'iil  and  Micruecupical  Seo 


I.  ri?i.H 


t  of,  i 


rii.taiilcai  Swtloii,  repurl   uf,  5*i. 

Itritiluu,  Uauiel  U.,  M.  D.  Re- 
|jort  <if  the  Professor  of  Elhnul- 
[i);v  and  Archaeuliwv,  uTO. 

Hrowu,  A.  E.  Notco  on  xoiue 
HUakee  fhim  Tropical  Ameilfa. 


lOl.L-O-.'.    S< 

iL-\s    uiid  Utile 

'  :.ii'1    JoraMli- 

liah.  -    .!-' 

;      '■<„   a   loi- 

ie.-u.'i- 

1  rL-pUlia 

fri.ln    . 

1   "..L,vi.  .-llii 

'tili»./  l'  ' 

■  L  iiiidrfi"- 
uju.desfr' 

30',  ^-'.i.- 
OnLvM'i.'.- 

<      .ii.^riiiB,  ail 
■     ■'-.■■■■n-'.sna. 
I  >'.>  ^iiiidmatid 

Felia^f   1L„1 

riif<[<>cuiie   iif 

the     PlaiiiB 

4U1,    -i^iw.    eauxH 

flshw  from 

British  CotumUia. 

401.     Heredity 

lu    the   flucial 

colouleH  of 

the 

Hynieuoptero, 

Committee  on  Hayden  Memorial 
Geological  .Award,  ftT.     Kep 
of,  40H. 

OomniltteeH,  hitaiidinK,  fur  189£t, 

Concholofclcal  Beetlon,  repuil 
563. 

(•..rrtsiH.Milhia  S(...>u'l 


M 


1893.] 


NATrRAL  SCIENCFS  OF   PHILADELPHIA. 


591 


Fox,  Wm.  J.  North  American 
Larridae,  402,  467. 

Gadolin,  Axel,  announcement  of 
death  of,  15. 

Geuth,  F.  A.,  M.  D.,  announce- 
ment of  death  of,  66. 

(ioldBmith,  Edward.  Notes  on 
8ome  mineralH  and  rocks, 
<  Platen  I  and  11)  66,  174.  A 
tempered  «teel  meteorite, 
(Plate  IX)H48,  87:?. 

Hacker,  Char  let*,  announcement 
of  death  of,  362. 

Hartmanu,  Robert,  announce- 
ment of  death  of,  22(i. 

Hayden  Memorial  Geological 
Award,  67.  Re^iort  of  Com- 
mittee on,  408. 

Heilprin,  Angelo.  Report  of  the 
ProfeHSor  of  Invertebrate  Pale- 
ontology, 568. 

HolmeH,  \V.  H.  Earthenware  of 
Florida,  collections  of  Clarence 
B.  Moore,  486,  48fi. 

Horn,  (j^eo.  H.,  M.  D.,  election 
of,  a«  member  of  Finance  Com- 
mittee, 14. 

Hoy,  P.  R.,  announcement  of 
death  of,  10. 

Hunt,  J.  Gibbons,  M  D.,  an- 
nouncement of  death  of;  reso- 
lutioiiH,  218. 

index  to  Genera,  588. 

Jefferis,  Wm.  P.  Report  <»f  tiic 
Curator  of  the  Wm.  S.  Vaux 
(^oilectionft.  571. 

Keira,  Geo.  DeB.,  announcement 
of  death  of,  178. 

Keller,  Ida  A.  The  glandular 
hairs  of  Brasenia  i)eltata  PurHh, 
178,  188. 

Koksharow,  Nicholas,  announce- 
ment of  death  of,  15. 

liibbey,  William,  Jr.  Physical 
Geography  of  the  Hawaiian 
Islands  (no  abstract )  -['MK 

Levick,  James  J.,  M.  1).,  an- 
nouncement of  death  of,  I'SO. 

Librarian,  report  of,  55H. 

liillv,  William,  aniioiniccrncnl 
of  death  of,  489. 

Maisch  John  M.,  announcement 
of  death  of,  84S. 

Markoe,  John,  announcement  of 
death  of,  m, 

Martindale,  Isaac  ('.,  announce- 
ment of  death  of  ;  resolutions, 
10. 


Maaon,  James  Wood,  announce- 
ment of  death  of,  489. 

Meehan,  Thomas.  Contributions 
to  the  life  histories  of  i)lants, 
No.  9,  280,  289.  Report  of  B^)- 
tanical  Section,  566. 

Meehan,  Wm.  E.  A  contribu- 
tion to  the  flora  of  Greenland, 
201 ,  205. 

Meyer,  Abraham.  Pyrophyllite 
siate  in  Northern  Pennsylvania 
66,  197.  Notes  on  the  occur- 
rence? of  quartz  and  <»ther  min- 
erals in  the  Chemung  Measures 
near  the  line  of  Ijycoming  and 
Tioga  counties,  H6,  194. 

Mineralogical  and  Geologit^al  Sec- 
tion, report  of,  566. 

Moore,  Clarence  H.  Certain  Sand 
Mounds  of  the  St.  John's  river, 
Florida.     Part  1,  810. 

MtHjre,  J.  Percy.  On  some  leech- 
like parasites  of  American 
Crayfishes,! Plate  Xil)  401,  419. 

Morsell,  F.  C.  Taking  a  sunbeam 
apart,  (no abstract)  226. 

Museum,  additions  to,  574. 

Newberry,  J . S.,  M .  l>.,annouuce- 
ment  of  death  of,  11. 

Xolan,  Inward  J.,  M.  1).  Report 
of  I^ecording  Secretary,  5.52. 
Rejjort  of  liibrarian,  55H. 

OtVlcers,  Councillors  and  mem- 
bers of  Finance  Committee  for 
1894,  572. 

Ornithological  v-k'ct ion,  report  of, 
567. 

Owen,  Sir  Kichard,  announce- 
ment of  death  of,  1 1. 

Perot,  (liit^.  P.,  election  of,  as 
Treasurer,  1 1. 

Pierce,  Dr.  ('.  X.  Fdentulous 
jaws,  18.  Hcnnirks  on  Hawaii- 
an crania,  224. 

Pilshry,  H.  A.  Critical  list  of 
inoliusks  c<»llccted  in  the  l*oto- 
rnac  Valley,  402.  Thysan(»phora 
<*oh)ha.  -^08.  Heport  of  (\)ncho. 
loirical  vSi'ction,  5f).*i. 

Pine,  Wm.  S.,  announcement  of 
death  of,  10. 

Professor  of  Fthnology  and  Arch- 
jeology,  report  of,  5«0. 

Professor  of  Histology  and  Mi- 
croscoi»icTechnologv,  report  of, 
571. 

i^rofessor  of  Invertebrate  Pale<->n- 
tology,  report    of,  8(>8. 


SI'S                            PWWKKI.INHS  liy 

ri.K  .MAr.KMv  o,.                  [IMS. 

taii.v  "f  rii'-lit!i'ali..ii«   due  lo 

n-p.n  uf,-,7li. 

111.-    ili-l.irl.Fil.i-'-   ..f    tlip  owly 

liaiiJ,   Tlieixloi*    H.       Huuorl   of 

Hiiw  ■■:    ■!'  ■■■  i..i.iM>-,,,     111  the 

8(-<'ll<>ii,  ~>IM(. 
Ufi-..ril]iiKSi'iTtHiri.ti-|«hrt<)r,o.J:i. 

J|„.:iM.  -.   .1  ....   -       .  ..1    r««...f 

lai-    iv-i.il,, L..,,    liiiriit.m  4 

H.>i...ri  ..■    i;i..i.  -!■.,!  .unl   MiiT.>- 

lllf  veiliiiil  liii-  ill    lilt-    vlvliM- 

rotiK  I-:inlil<iUH-tdH-.  \l,m. 

II. 'i..'.''              .      .   -!.iii....  :m. 

Serii|wr.  Ciwl.  HiUMiiiiKvnient  of 

H<.-y<-,  1  ■..  1  ■■ [1  lluvdcii 

.lentti  or,  aw. 

M.'l.ui.j..;     l.i,.l,.n(r.il    .\«»r(l, 

.shuri>,  thMijutuiii,   M.    I).    <.-iiI«- 
logupof  UreCrii>.tM«*H»in  lb» 

4a>i. 

Iit^[N>rl  of  the  <'<iiich<il<>){kiil  Sei-- 

iiiuneiaii    of  ihf    AcadwHj-  of 

tiui),  .ifW. 

Niitiinil  SdMic«:»  uf    I'hiluilU- 

KeiHiii  of  C'i.r[(>i"M[illiig  Hwiv- 

lihiH.    II,    IIM.     Klertiwi   <.f,  ii» 

menilMt  •>{  the  Coiuiiiithv  ■■ii 

Ur|..^r'    ■:■"  ..  '  :■..,;    .  •-niic  Wrii. 

ItiMrtinUiii  uDd    IjertuivH,  itr. 

XoK-P  on  the  HawilAD  iHlunds 

(HO  ftlwiracll  436.     itoiwri  of 

lU>|.uil  ai  i:.U,',ii:.-!ui;u.:UH4Ttii-ll. 

(.VirnvpoiidhiK   Becretarv,  -VVi. 
Ui.-|H>rl     of    the    Fn>ft»wir    of 

.w.. 

Itepi'ri  of  IJlnariau.  &«. 

l,o\MT  1  iiverlehrata,  370. 

.Shuriiliiw,  Stephen  1'.  f'b(Mi<luit« 
lM-<lx(>rFloriila|tii>utit<trneti2liI. 

loKif*lt4*s-tl..H..m. 

]ii.-]f>n  ..roialihiiKwli-al  rtwilon. 

Hlwl,  Kraiicii*  T,,  uDn>>iiim-niviiI 
of  death  of.  101. 

.VIT. 

I{.-].ori  uf  ilii-   l'r..ri-*-..r  nf  Bth- 

Slerki,  V.    Olwcn'utioua  <iii  Vui- 

nulouy  and  Ar<jhiw)lugy,  r,70. 

loiiia.   iPlak'    Villi     :itN,  2M. 

Il«uurt  or  Eliu  I'rufbiHur  of  Hint- 

ChuuiKti  with  tme  iu  ih«  tadultt 

,»?,%"»""-"-"•• 

'.  k,'i.  Ilt'iiiiaii.      I>t'-,'ji|>ii 


Proc.  Acad.  Nat.  Scl.  Wiil"-  iSgv 


GOLDSMITH  ON  MINKllALS  ANU  HOCK. 


I'roc.  Acad.  Nat.  Sri.  Philn,  iSov 


Goldsmith,  del. 

GOLDSMITH  UN  JUNKRAU  AND  UOCK. 


PBOC.  ACAD.  NAT.  SCI.  PHILA.  1803. 


KSLLBR  ON  BRASENU  PELTATA. 


c-.VadXal.Sri  Phil...lH3.i 


( ■HAPiMAN  ()\   ('ini'TOHHANM^irrs. 


[VMJ.Arad.Xal.Si-i.rtulu.lii;): 


f;/(Ap.viAN'  ON  (:.\xY\n'o\\\ws.v\\v' 


ftncAMdJIat.Sci-Hiib.  1893 


) 


Ftmi.Ac>dJf*t.Sci.nnl>.lft93. 


13 


09^^^ 


B©  m^^' 


^ 


j^ 


<;=^ 


^ 


5  ''e  ''t       8 


m^w^^"^ 


fldwin  :fbtf ppArd.  da 


STERKT  as  VALLONIA. 


°iO 


GOLDSMITH.  THMPERED  STtHL  METEORITE. 


Proc.   Acad.   N.t.   Scl..  Philidj.,  1893.                                                                                    PUte   X. 

4    ^ 

|»||° '         °w« 

5 

7 

8 

^^g^:   a                  e    °^W» 

10 

^9i?t?t?^°I       °=^w?^g» 

15 

^PP^P"=                     f         LS 

25 

^6^   w^^^"°°°     :^ 

X+30 
A 

:--^---pFFff"f-::  „ 

B 

-«-??ffft: 

m 

"w ?^if^:: 

IV 

CI                 10         ,4       ,5      16^^/^ 

V 

gQ  9^^^^^^^ig^^ 

C         1                   10          15        16         17        re        20        2&         40      *b    4ti 

STERKI,     RADULA    OF    LAND    MOLLUSKS. 


Proc.   Aci.    Nal.   Sci.,   PhiU..   rBga. 


'^^^K^^<^  Id 
♦      3      2      I      C 


^'"      n 


fi  a 


/?  tv 

12      13      14         15       16         n  25       35       40 


c      ,         6      >       e     9  I!       IS     I' 


STERKl,     RADULA    OF    LAND    MOLLUSKS. 


Proc-  A»d.  Nil.  5ci..  Ptiil...  r893. 


MOORE  :     PARASITES  OF  CRAYFISHES. 


TT 


PROCEEDLNGS 


^(ail(ti|g  of  %\m[\  ^dmti 


PHILADELPHIA. 
IS9J. 


PAJtT  I,  JAJfU.IRY-MAXCir. 


PUBLICATION  COMMITTEE 

l<*t>r(cu'.  Elm-  ).  Nui^n,  M,  l)>, 

Mp»iiAN,  riumfK  C  ^ITHi 

Ccnwa  H.  KoKK.  W- 1» 

FJDITOK:  GoiruiiiI.HiiLair.M.  I>. 


MltLAIr&LPUU : 

ml 
AfAUBMY  OP  SiTTTBAl,  BMEXCBS. 

LtKtAK  SQUAttK. 

1893. 


Mre.  Emma  W,  Hayden  Iiaa  given  to  ih" 
ficicDces  of  Pliila<lei|>hia  iii  iriisl  liie  SD*-     ■ 
the  Hayden  Menjorial  Geological  Fu.        .    i 
hiisbanii,  the  late  Prof.  Ferdinand  V-H 
^  cordin)^  lo  tbe  terme  of  the  truM,  a  bronie . 
tiie  iiitere!<t  uriiiiiig  from  the  fund  are  lo  be  an 
best  [niblieation,  exjilonition,  diseovery  or  re«ii 
geology  und  paleonCoIuiry.  or  in  [<iieh  imrtieiilnr  i. 
may  l>e  designated.    Tlie  award  und  all  matters  > 
with  are  to  be  determined  by  a  committee  to  tie  t 
apiirDpriate  iiiannrr  by    t)ie    Academy.     Tlie   recogin 
oontiiiod  to  American  naturuliHts. 


y  for  the 
ices  of 
ytas 


) 


PUBLICATIONS  OF  THE 

:AI)fiMY  OF  NATURAL  SCIENCES 


OV  HIIILAOELPHU, 


khlvidHMWnl<i>iN*ir8«rli»ii>rtb»IaiTn>iD*»i  l'arul,3ud2iirnil«iDgIX((J)auW) 

i.|— 1- 1:  :ii  frti'/       Till-  prirT  ji.T  i-i.lumi'   -f  Tnnr  pkfWl*  tt*,  trrlilpn  jart  la 

.*  i'»rt,    Vi'i.  VU  ninuiiw  "Tlw 

KrJoaiPnLnDi.  H.  P..  Lli.  D. 


tkk,  !)(■>.     (*-nnMla(nK  3,Auii 


:eooice  fo:b  sale. 


n  fit^TAK.      Willi  OluilnUMei 
iTi.  ]ilk.t'  I'M'"-   "'*'■  JuilloUii 


I'-KT,    -Itb    till   Till*   >«tb«l>    llMIUlM 

i,l.lh^i-...     »,  ii.„   »    Inrirt,  Jn.     l%llb,  «3|  pa»r,  »I.T&. 
K  niiBtD   l'»ni.utn«4    lad    nibiir  {"'fiOK      Df  Um.  V.  Tarav,  Jm. 
•(,  #1. Ti- 
ll km  Uat'ini*   mil  fwmn.  Cvncnaunr  or  C  S.  HtmnMfu*.    BNtol 

•  rt  nnif  li    "'   Trrn.».  Jn.  f:UO' 

.      B>    Iiitn  lot,  U.   II.     Uu,   Vula.   I   I*  ID.     VlUb 
I  i-^ta.  '   lIlBdntHl  with  *r«enl  KnmliW  ton  ltU<mf>lJd 


c  LtA.    fa. 


rKM  ra  D'>iBiEixui— All  ilw  fmlilit^iBii*  iif  tin  iitMly  will  In  hi|I|iII*iI  w 
'  II  ■!  ■  diBOiUDi  nl  :4  per  cm  on  ili«  {»<»■  chwntiitiliiii'iililIiL 
bmIob  10  U  Dndv  IP  CnwAvn  J,  Nquv,  at  D^  oi  Hie  ^Ull  (J  lk«  A^alcii^, 


OONTENTS. 


if 


i^TAinuwi  CrMwirma  FOB  law 

MAA-nwiAUi,  luAc  C.    RchUiWiu  ok  69nih  ■>' 

WiiJxtn,  JOUf  H,     tltUmgrphbon  ul  Sediorateqr  Koti^ 

Alikm,  IUk«ur>N,U.  D.     The  Tonitt  of  Edcululoa  >m  in  liie  Huub  ^n 

:'i>ia«ti,  C.  K..1).  D.-S.     Kmwi  nf  J»i«  in  Miia 

JiTOxE,  WlTMEZ.  De*crit*iaD  a(  »  aew  ipMiu  nf  Nfcuima  Irtm  frsmyl^iai^ 
Cui-e.  Eow.  D.  j\  Dew  rxiIdB  ipedct  of  CntrlaldjK.  .  .  _  .  ^ 
RHoAxn,  Samuil  N>     'Rm  Btitb  oI>«it«i1  in  BritUi  CohmU^  Mtd  W«Af 

diunig  Spris£  uiil  Sammer,  16US •       • 

BiKtin,  Jadoii.     KcaolutiMitoixUnlhtir 

CiMIWAN,  tlL'Ov  C.,  M.  D.     Th«  Interpmaiioo  oC  enuia  vens  n(  llic  fiM  d 

o(  Geofau  In  ike  ll^ht  of  Ptlcontoleor 

lAt  Ttfc miwafite of  iftrfiliatfwi* iat to OSiliirtma 

«Ic«leit  ni«=  o(   Goi 

Ryder,  John  A.     The  Vnsculs 

Vivipaious  Embiotocidae. 
Dixo»,  Samuel  G.,  M.  D.    Involution  Fotm  of  the  Tubercle  Bacillus  aai  the  clTett 

of  sDbcutuieou;  lojcctions  of  Organic  Subnanccs 
Shasp,   Benjamin,   M.  D.      Catalogue   of  ihc  CnislMcans  in  ihe  Museum  of  Ibe 

Academy  of  Natural  Sciences  o(  Philadelphi 
Ellis,  J.  B.  aod  B,  M.  EvERiutkT.     New  Species  of  Norlb  American  Faogi  £ron 

various  Localities 

Goldsmith,  E.     Nores  on  some  Minemls  and  Rocki.     (Plates  I  and  II.) 
CoFE,  Euw.  D.     A  Contiibution  to  the  Herpetology  of  British  CoIoiobiB. 
Chafkan,  H»irv  C,  M.  D.     Notes  on  Chi>etop5is  libericosis  (Morton.)     (PUW  IV. 
Keller,  Ida  A.     The  Glandular  Hairs  of  Bwenia  peluta  Fursb.     (Plate  Ul.) 
Mevek,  Abraham.     Notes  on  Ihe  occurrence  oF  Quaili  and  other  Minenls  in  lb 

Chemung  Measures  Dear  ihe  liueof  Lycoming  and  Tioga  Counties,  Feno^lnntAiri 
Meylr,  AliRAHAM.     PjTophyllile  Slate?  in  Nonhera  Peansflt 


I'ROCEEDENGS 


^tntlcii|o  of   ^l^iititiiil   Stieiiti'i 


PHILADELPHIA. 
JSM. 


lUHr  tl,  AI'Ktl-SBPTKJUnKli. 


PUBLICATION  COMMITTEE. 


KiirroR  •-  e™jiu.  j.  Sown,  ji.  p. 


fHlLADEI.VttlA . 


AtADEMV  Oi-  NATni; 


PDBLICATfONS  OF  THE 

ACADEMY  OF  NATURAL  SCIENCES 

l)F  PHlI.Ajh:LPHIA. 


edition,  dapl'n 


ml   tilll«I,  tiO;    wlurwl  uJiliOD,  ?1 
ei  printed,  which  h&veboen  nniBtlyio 

1'BESH  WfLTKR  CSLTAI-TE  MoLL 

UitUKXi-K,    l»ilJ-«.       With    CoSU 

vol'.,  with    maay    oolofod  {ilnlu. 

-  '-■—   "■'  -  -'■■■  plain  plfttM,  SIS. 

il  irorktirthi  oontiiiaBitioii  fnniiihed  loparatelj,  iCdMirod. 
Studsymt  or  tiik  Specibe  or  STREPOMinn*  (Uelaniaiu)    op    ibk  OmritD  States. 

Qeo.  W.  TriTux,  Jr.     Cluth,  $2  ;  paper,  SI.T&. 
Lnr  or  Ahehicazi  Wnrrr.Bs  os  Keoedt  ConuaoLOaT,  with  tbe  Titlu  of  tbsir  Honofn 

t.ai  DslCB  ot  Publienlian.     B;  Oio.  W.  Trtox,  Jr.     Ctoth,  $3 )  paper,  Sl,7i. 
HoHOGRim   OF  TDK  URDKB    PnoLAUACCA    auil    Other  PnperB.      Br  fieo.   W.   Tbvox,  Jil. 

Cloth'Mi  7«ipBr,  »1.7a. 

COHl-LBtK    WI11T1S1J9    OH    KkcBMT    iHB    FoMIL    COBCBOtjOOr    0^    C.    S.    UittUKS^V*.       BJJtsd 

hj  Wm,  G.  Bishr(  and  O.  W.  ThTOH,  J«.  M.iO. 
OMRn"*Tios:i  ON  TUB  Okniis  U-iio.     Bj  1,1**0  Lb»,  LL.  D.     Ito,  Vol*.  1  lo  in.     with 
Index,  Nor  i,  3  anil  3,  oompietB.      Illuetnted  wtth  Barara)  hnndrsd  fine  Iit]iogi«pilii« 


Platu:. 


nc.  \'ol 


#00. 


oept  Vol(. 


''nme  sfparalely,  $S. 


Con  TBI  a  t'T  IDS  9  TO  rSEOiAMiv.     By  lB**n  Lea.     83. 

Fdbsin  Fuut-Makko.     By  Ina\i'Le*.    L^rKs  folio,  text  sua  plato.    (2. 
Saioe,plHta  ftlODB.     GOoBota. 

NoTICK  TO  Iio(.iKSEL[.ERa— All  ihc  ijublications  of  l!ie  Societr  *'ll  ^i'  supplied  V> 
Booksellers  at  s  discoutii  of  :;0  pet  eont  on  the  prices  charged  to  llie  poblic. 

Application  lo  ix  made  to  EDWARD  /.  Nolan,  M.  D.,  at  the  Hall  of  the  Academy, 


^ 


Hatdbn  Mkkitrtat.  GitoTjoarcAr  Ftnin. 
Mr*.  Emmii  W.  Uaj'i1(.-n  hns  (^ircp  to  tlic  Atimleniy  of  Nnliirkl 
SduDL-Px  of  riiiliidHpfiia  in  tn«t  thi!  airni  of  I'-J/tflO  to  be  known  as 
liifl  lliiydon  >K<niiiniil  Gtol n^^irnl  Fund,  iti  uommamnrfttioa  <it'  her 
hiMboiiit.  thi?  liite  Prof:  Fci^lini.iid  V,  Uaydea,  SI.  D,.  LL.  1>.  Ae- 
coniing  la  tbe  terms  of  the  uiibI,  a  bimize  niedal  and  Ibc  iiaiuice  of 
the  iuUrt-nt  urUiiig  fnim  tliif  fund  ore  tu  lin  uwanW  tuiimally  I'lir  the 
lieat  [mblidutiuii,  i-xplorittiun,  (livcovvry  or  nuvturch  in  (bo  vcii^tiiit^  of 
ffwliigy  iiiid  pttlcoiif  jlogy.  or  in  «ticJi  iiari.SiiuIur  liruiicln-*  llKtreof  m 
uuiy  lid  fl»»igniiled.  Thr  award  tvnd  nil  miit.teni  ooiinotiti^d  tlit)n>> 
Willi  are  to  l>o  iliiti-rBiiiied  liy  ei  oitntuittee  to  ba  selected  in  an 
np[>rr)|inatii  iiinim^r  by  tlie  Acu'Ituuy.  Tli«  rei!o;;riition  ia  mil 
coiiSiiud  li)  Aiiutrii'u:i  tiut)ii-uli.''ti', 
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Mw.  Eiuuiu  W.  Hajflcn  biu  given  w  ihe  Aca<leiiiy  of  Naturn 
Scicucesofl'hiladflpliia  intrust  ibeBUiM  ot  62.i)00  lo  Im  kii< 
lilt)  Hayduii  MMtiurinl  Gcolugiuul   Fiiiiil,   in  coniuiemnnition  ol   lien 
h»A«xo.i.  the  late  Prof.  Fer.liuaml  V.  Hnydeu,  M.  D..  Li,,  l). 
eortliiig  to  tlie  ifriiw  ii(  tlni  triMt,  u  timnxc  idckIuI  iiiui  the  ImlatK^  q 
the  int«reet  aruiug  from  tlie  fimd  an;  lo  \w.  nwanluil  annimllT  for  llitil 
best  puhlicittioii,  vxplorHtiuii,  liiswver.v  or   leaean^li   i 
iifgeologj'  and  jialeoulology,  oriu  moli  iiurtltiultu- liraiinbc  tlicroot'tt 
way  lie  di'^^nnnMl.     The  Hward  aud  all  mallfr«  conoQCl«d  therewitlu 
are  u>  l)e  detercaiiied  liy  ii  rajniuitttio  li>  lie  8«li-uled  iii  au  iiiipniprintiu 
maiiuer  hy  [lir  Atniiiirmy.     Tht  n.iiipiiWou  ii^  not  »inliui-il  li»  Anieri"! 
ran  tiiUur»li7i>. 
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